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CHAPTER 1 

INTRODUCTION 

In order to comply with the current regulations promu lgated 
by both the U. S. Environmental Protection Agency (USEPA) and 
the Missouri Department of Natural Resources (MO DNR ) in response 
to the Resource Conservation and Recovery Act (RC RA ) P.O. 94-580, 
SECO Products retained Envirodyne Engineers, Inc. (Envirodyne), 
acting as a subcontracto r to Theiss Engineers, Inc. to supervise 
the installation of and sample a mon i toring well network around 
SECO's industrial wastewater lagoon. Six monitoring wells were 
insta l led by Wabash Drilling, Inc. under Envirodyne's supervision 
from September 22-2 7 , 1982. Well locations and elevations were 
surveyed by Envirodyne and Theiss Engineers personnel on 
October 4 , 1982, at which time water level eleva t ions were also 
measured . Two rounds of water samples were collected and analyzed 
by Envi r od yne. These samples were collec t ed on October 5 and 
November 2, 1982. 

This report documents the field activities which were conducted, 
and describes the soils encountered during the installation of 
the wells. The results of the aquifer tests whic h Envirodyne 
conducted on the wells and the chemical analysis results are 
also included in this repor t . Well logs, well construc tion 
deta i l s and aquifer test da t a are included as Ape ndices A, B 
and C, r espectively. 
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CHAPTER 2 

FIELD INVESTIGATIONS 

WELL DRILLING AND INSTALLATION 

The borings were advanced using hollow stern augers (HSA), 4-
inch I.D. (nominal). Split spoon samples were collected 
continuously at wells 1, 3 and 4 (Figure 1). At wells 2, 5 and 
6, split spoon samples were collected at 2-1/2 foot intervals. 
The ~oils encountered were described and visually classified 
in the field. These descriptions and classifications are 
shown in the logs in Appendix A. 

During drilling and sampling the "first encountered water" 
d e pth was noted, and the boring advanced approximately 15 feet 
deeper than that point. The center plug was removed and the 
2-1/2 inch diameter well screen and pipe were placed inside 
the ho llow stern of the auger. The sand backfill and bentonite 
seal were then placed as the augers were backed out of the 
ho l e from around the well. The cement grout was ernplaced above 
the bentonite seal to ground sur f ace. A six i nch steel pro­
tector pipe was ernplaced at Well #6. 

The well screen and we l l pipe are 2-1/2 inch diameter Sch. 40 
PVC, box-threaded. The well screens are each 15 feet long and 
commercially slotted with 0.006 inch wide s l ots. Coarse filter 
sand was used as backfill material around t he well screens. 
Bentonite pellets were used t o create a bentonite seal. The 
grout was a cement/bentonite mix with a volume ratio of 6:1, 
cement/bentonite. 

WELL DEVELOPMENT 

The wells were developed using a 1-1/4 inch diameter, 10 feet 
lon g bailer. An initial attempt was made to bail the wells 
until c l ear. It became evident that due to the fine-grained 
nature of the soils encountered, no reasonable amount of 
activity would achieve clear water. A total of 40 gallons 
of water was removed from each well over a period of two days. 

SURVEYING 

The monitoring wells were located with the use of a transit 
and steel tape. Elevations were determined from a U.S.G.S. 
monument located on the northeast corner of the railroad br idge 
which crosses Dubo is Creek. The elevation of the stand~i? e 
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was measured at each well with the use of a level and stadia rod. 
Other measurements at each site included depth to water from 
top of the well p i pe (ta ken at highest edge), depth to bottom of 
well, and height of well pipe above ground. (Table 1) 

MONITORING WELL SAMPLING 

Upon completion of drilling, development and surveying, the new 
wells were allowed to set for six days before sampling. Four 
wells were selected for sampling (3 down gradient wells from 
the waste lagoon and one up gradient well). Equipment used in 
the sampling included an 8 foot by 1-1/4 inch PVC well-bailer 
lowered with a nylon cord. A fiberglass tnpe measure with a 
steel popper was used to determine the water table depth. Each 
well was purged b y rernovinq 10 gallons of water with the 
bailer. A sample was then taken from the well with the bailer 
and placed i n the appropri~te containers. A portion of the sample 
was filtered through a .45 ~m filter and then preserved with 
nitric acid for metal analysis. Electrical conductivity and 
pH were measured in the field. At Well #2 (Background well) 
electrical conductivity and ?H were measured four times durino 
a 2 hour period (Table 2). All the samples were placed in a 
cooler and iced for cold preservation and dri v e n back to 
St. Louis that evening and placed in refrigerat ion until 
analyzed. 

AQUIFER TESTING 

Slug tests were performed by EEI personnel on the six monitoring 
wells. The field proc~dure consisted of rapidly lowering a solid 
slug of known volume tn the bottom of the well, causing an 
essentially instantaneous rise in the water level in the well. 
The rate at which the water level returned to equilibrium was 
then measured and recorded. The slug consisted of a sealed 
section of PVC pipe f i lled with a mixture of sand and water. 
No external fittings were used on the pipe so that 1-1/4 inch 
pipe could be used without restricting the flow of water within 
the annulus between the slug and the inside wall of the 2-1/2 
inch (nominal) well pipe/screen. 

The water level recovery was measured with a fiberglass tape 
measure with a bell-shaped pipe fitting on the end. The pipe 
fitting a dded we ight and produced a popping s ound when striking 
the surface of the water. This system enabled reasonably 
accurate and precise water level measurements to be made fairly 
q uickly. The data from these tests are included in Table 3 
and Appendix C. 

4 



TABI,E 1

WELL CONSTRUCTTON DATA

t_:

Grounduater
Elevation

(Peet

469.48

475.L4

470.A?

468.84

464.86

tl?l,53

(

t{e11
lfunber

I

l{ell Depth
(Feet Belor
Ground Suiface)

23. 3

32.9

22.5

22.4

26.8

38. {

Top of Caelng
(TOC) Elevation

(Feet)

482 . 01

494 .90

482.75

481 .82

484.19

493.35

Stick-Up
(leet)

r.7

2.1

2.5

2.6

3.2

1.6

Date

to/4/82

to/4/82

LO/4/82

Lo/4/82

LO/4/82

LO/4/a2

Ground
Elevation

(Feet)

1180.3

492.8

480.3

419.2

481.0

a91.3

2

3

4

5

6

t,

Elevation of waste lagoon - 483.{l
Elevatlon of, trron plpe in wagte lagoon - 485.39
Elevatlon of Dnbola Creek at RaLlroad Brldge - 460.83
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TABLE ?

S?ATISTICAL REPRESEIITATION OT BACKGRq'ND IIONITORTNG TELL 12
5

Parameter

pH (units, .

specific conductance- (unrhos )

TOC mg,/!

TOH, ug,/I as Cl-

Rep. I

6.7

600

l4

14

Rep. 2-

6.6

600

20

6

Rep. 3

6.6

575

16'

Rep. 4

6.7

600

l3

Mean

6.65

593. 75

15. 75

7.5

Varlance

o.oo3

156.25

9.58,

19.00ssss

o\

'6l.tlta
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TABLE 3

SUMMARY OF AQUIPER TEST RESULTS

we 11
No.

Horizontal
Coe f fi cidnt

of Permeability
cm,/sec

i
Water Table

Gradient

o.0222

0.0133

0.0156

0.0303

0.0199

0.0154

v
Horizontal. (a)

Plow Rate
m/yr ft/yr

Potential Historic
Extent of Migration

mft

-

(b)

I

2

3

4

5

6

\,

6.7 x

3.3 x

1.8 x

2.L x

1.3 x

4.7 x

1o-b

10- 3

10- 3

lo- 3

l0'

10- 3

13.4

40.1

25.8

57. 3

228.L

65.2

44.r

131. 2

f]4.7

188. O

748.2

213. I

94

28L

181

401

1597

456

309

918

593

t 316

5237

L497

(a)

11 = porosity assumed at 0.35
K + i as described above

(b) based on 7 year existence of 1aqoon

Ki
n

v

I



The recovery data was analyzed using the curve matching 
technique described by Papadopulos (1967). Since the aquifer 
in most instances is not confined, and the wells used for the 
tests were not fully penetrating (assumptions for this method), 
the results obtained (shown in Appendix A) are not extremely 
accurate. However, they do indicate the coefficient of permea­
bility of the soils surrounding the screens of the wells tested 
to within a plus or minus order of magnitude. Table 3 is a 
summary of the results obtained from aquifer testing. The 
aquifer testing measured the coefficient of permeability (K), 
which when coupled with the water table gradient (i) and the 
estimated porosity (n), can be used to determine the horizontal 
flow rate (V ) using the relation V = Ki/n. In this manner, a 
flow rate is calculated which can be used in estimating theore-

( tical contaminant migration rates. 

8 
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CHAPTER 3 

GEOLOGY AND SOILS 

The six soil borings indicated the presence of stratified 
fluvially deposited material. The soil texture is very 
heterogeneous both laterally and vertically. Stratified coarse 
and fine textured soils throughout the borings were very 
common with the exception of boring #6 which contained fine­
grained soils down to 34 feet. 

In general, the cross-section (see Figure 2) encompassing the 
three wells close to the waste lagoon indicated that the upper­
most soils are fine grained (silt loams, silty clay loams, and 
clay loams). Borings 3 & 4 located on the northeast side of the 
lagoon contained generally fine grained soils down to approximately 
5 feet. Below 5' stratified coarse and fine grained soils occur 
throughout the total depth of the borehole (=23 feet). Boring 
#1 on the northwest side of the lagoon contained fine textured 
soils down to eleven feet. Below 11 feet, stratified coarse 
and fine grained soil occurs, however, the stratification is not 
as prevalent as in borings 4 & 3. Boring #5 located near the 
northwest corner of the property contained fine textured soils 
down to 8'. Below 8', stratified coarse and fine textured 
soils occurred down to 22.5' at which point coarse sand and 
gravel were encountered throughout the remaining depth of the 
borehole (29 feet). 

9 
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Due to the proximity of the waste lagoon to Dubois Creek and
the Missouri River, the water table configuration here is highly
variable. periods of flooding and low water can cause reversals
of the groundwater flow direciion, and change the rate of
migrati5n of any possible transported.contaminants. Water table
measurements *.i.'made during the aquifer testing under conditions
which were assumed to be normal f10w conditions.

At the time of measuring, the groundwater flow direction was in
a northwesterly directi6n with-the ultimate discharge into Dubois
Creek. Figure 1.is a rePresentation of the water table at this
time, based upon the watlr leveIs in the six monitoring we1ls
shown. The gioundwater flows toward Dubois Creek with a hori-
zontal flow rate varying from Al/tt/yt to 748 ft/yr, dS shown

in Table 3. the watlr i.able gradient in this area ranges from
a high of o.o3o3 (3.03t) to a low value of 0.0133 (1.339). A

typiial value for the coefficient of permeaPility of the more
plimeaUle strata at SECO is about 3.4 x 1O-3 cmlsec' I'lith an

Lffective porosity of 35 assumed for this permeable-sandy
strata and a r"r,gL of water table gradients of 0'0133 to 0'0303'
the resultant gr6undwater flow rates range_ from. 4l m/yr (134

f,t/yr) to 93 niyr (305 tL/yrl._ !"lr *5, closest to the creek,
had a horizontal flow rate'of 748 feet Per year' Inspection of
the boring Iogs revealed a fairly deep_ sand and gravel layer
within the loier seven feet of the well screen- The high
flow rate here can be attributed to this gravel layer'

CHAPTER 4

GROUNDWATER

GROUNDWATER FLOW DIRECTION AND RATE

DETERMINATION OF PROPER WELL PLACE}IENT

using the average flow rate range of 41 to 93 m/yt, BnY-possible
contimination fiom the lagoon could have traveled from 278 m to
651 meters (941 to 2135 fiet). These distances are based on

the 7 year exiitence of the lagoon, and assume that contaminants
entered the flow system when the lagoon was first put into
operation. At thele rates, aII the down gradient wells (llos'
1; 3, 4, 5) are within the potential migration distance from
the 1agoon. ir,. suspected ieversal of the groundwater flow due

to-pEii"al" flooding may reduce these distances somewhat,
but these wef ii sno'ifa itiff be within the theoretical contam-
i"u"t migration distance. Therefore, these wells aPPear to
be propeity positioned for monitoring the lagoon'

11



GROUNDWATER QUALITY 

The groundwater in the vicinity of the waste lagoon is of 
generally good quality (Table 4). The pH of the groundwater 
at Well #1 and Well #4 was 0.3 pH units below the background 
well #2 and 0.2 pH units lower than the recommended limit for 
drinking wa t er (MO DNR). Monitoring wells #1 and #4 are 
downgradient and very close to the waste lagoon. It appears 
that some acid from the waste lagoon may have entered the aquifer, 
however, it appears equally probable that the slight decrease 
in pH is attributable to operations conducted prior to the 
construction of the lagoon. The specific conductance at Well 
#1 was slightly higher (900 ~mhos) than the background Well #2 
(59 4 ~mhos ) , indicating a higher concentration of free salts 
in the groundwater. 

The fecal coliform count in all the monitorinq wells were above 
t he state drinking water limit of 1 count/ 100 . ml. Background 
Well #2 contained 300 counts / 100 ml while Well #1, #4 and #5 
had 45 counts / 10 0 ml or below. The reason fo r well #2 contain­
ing a higher count is unclear. One explana ti on may be due 
t o the f a ct that the wells were no t disinfected aft~r install­
a tion. The counts shown ma y be a r~sult of contamination 
i ntroducted during drilling. 

The remainder of the parameters (metals, organics, salts, and 
radi oacti v ity) were all below the state a nd Federal standards. 

1 2 



Parameters (a) 
pH (units) 

Well n 
6 . 3 

specific conductance (umhoslcm) 90 0 

'rOC < l 

TOH ( IJg / 1 as Cl - ) 14 

arsenic 

barium 

cadmium 

chromi um 

copper 

iron 

lead 

manganese 

mercury 

nickel 

selenium 

si 1 ver 

sodium 

zinc 

chloride 

cyan i de 

fluoride 

phenols 

sulfate 

nitrate 

fe =al coliform Ccounts / 100 ml ) 

lindane ( ug/1 l 

endrin (ug / 1 ) 

methoxychlor (ug/1) 

toxaphene ( ug/1) 

2,4-D (ug/ 1) 

2,4,5-TP (ug / 1) 

Radioactive: 
Gross Alpha 

Gross Beta 

Radi ur, . total 

Radi u:n - 226 

0 . 009 

<O. 0 5 

<(. 001 

<O. 003 

0.011 

<0. 04 

0.00 3 

0.06 

<0.0002 

<0 . 04 

<0. 00 2 

<0 . 00 1 

16.2 

0.028 

10. 2 

<0 . 005 

0 . 0 

0 .008 

25 

8 . 10 

45 

<0 .003 

<0.004 

<0.05 

<O . 2 

<0 .005 

<0.002 

16 . l ! 6. 4 .. 
13.9 - 3.1 

0.4 0 ! o . 29 
♦ 

0.54 - 0. 19 

(a) Values are mg / 1 except as not ed. 

TABLE 4 

RESULTS or ANALYSES 

Well 112 Well #4 
6.65(b) 6.3 

593.75(b) 550 

15.751b) 13 

7. 5 (bl 33 

0.002 0.009 

<0.05 <0.05 

<O. 001 <0 . 001 

<0. 003 <0.003 

0 . 007 0.004 

<0.04 <0.04 

0.003 0.003 

0.10 0 . 04 

<0.002 <0.002 

<0.0:4 <0.14 

<0.002 <0.002 

<O.oo~ <0 . 00! 

10.3 16 . 8 

0.07') 0 . 025 

10. -l 4.9 

<O . 005 <O . 005 

0.39 0.19 

0.007 0.007 

40 20 

0.35 5.00 

300 5 

<0.003 <0 . 003 

<0 . 004 <0.004 

<0.05 <0.05 

<0.2 <0.2 

<0.005 <0.005 

<0.002 <0.002 

11. 7 :t 5.0 
picocurie~/Liter 

7.17 - 3.0 

13. 7 
♦ 

3.0 4.01 ! 2.4 -
0. 37 ! 0 . 27 0.24 ! 0.23 

0.70 ! 0 . 21 0.2 5 ! 0.15 

(bl Value represents the mean o f t our replicates . 

(c) Water Quality chart published by the St. Louis County 
Water Company, February 1981 

(d) Missouri 10 CSR 20-7.031, as amended through March 19, 1982 

1 3 

Well 115 
7.0 

450 

14 

68 

<0.002 

<0.05 

<0.001 

<0 . 003 

0.003 

<0 . 04 

0.002 

0.04 

<0.002 

<0.04 

<0.002 

<0. 001 

5.14 

0.031 

2.1 

<0.005 

0. 72 

0.006 

20 

4.65 

5 

<0.003 

<0.004 

<0.05 

<0.2 

<0.005 

<0.002 

9.79 :t 3.7 

8.11 ! 2.6 

0.36 ! 0.27 

0.32 ! 0.16 

EPA and/or MO (cl 
Department of Natural 
Resources Standard 

6 . 5 - 9.ota) 

0 . 05 

l.O 

0.010 

0.05 

10 

0.3 

0 . 05 

0.05 

0.002 

1. O Cd) 

0.01 

0.05 

1.0 Cd) 

25 0 

0.1'05 Cd) 

2.2 

0 . 001 (d ) 

250 

IC 

1 

4. (\ 

0 . 2 

100 

5 

100 

10 

15 

50 

5 
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FIELD BORING LOGS
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1 
env1roovne ~ 
e·nerneers \JL/ 

SECO Products 

L~TION lole st QT I agoao 

I >UNO While drilling 8' 

Befort cosing rtmovol 
/ATER After coting removal . 

Blows on ... -~ • ... 

FIELD BORING LOG 

Eltv 480.3 

Timt ofter drilling 

01pthto wottr 
Depth to cove-in 

S.S.Oio 
2" 

' ... Sompler "S • Wtight f 4o lbs "' > ... 
VISUAL FIELD CLASSIFICATION ANO REMARKS ~ - .; 0 ... 

-~ u C 30" iOI 
0/6 6/18 • ~ (Intervals in feet) Drop I :I Ir or 

-
- M 2 11 \ I - Dark grayish brown (10YR4/2) -

\ I - silt loam (SC) -
A 1- -- ..... --

..l - ..... -1 1 I \ ..... Very dark grayish brown ( 10YR3/2) -- ,_ silty clay loam (CL or CH) -- -
M 6 14 - -- y \ I ..... -- I 2 2 ..... -

\ ..... -- -- I \ ..... -- ..... ; - -
- .,J ..... -") M 1 11 Very dark (lCY;\.3/1) -

I \ I 
gray and very dark ..... 

grayish bro· .. ·n (10YR3/2) loam -- clay 
I.,__ 

(CL or CH) -- --
\ ..... 

~ 4 -- I i/ \ - -) 

--<, ;' - f , ..... ---
M LI l r \ I \ ..... -- \ I - 5 -

5 - -- I \ - -- ,-- I \ - ' -
I \ - -

- 6 -- 6 
\ - --

3A s 3 11 \ I \ I - -
\ I - -- - -- I \ - 7 7 -

I \ I \ - -- I - -- -
4 c; F, 1C \ I - -

' I \ I - ' Dark brown (lOYR.3 / 3) h~avy silty -- 8 ' 8 - clay loam (CL or CH) --
I 

..... -
I \• I \ - -- .-- I ,_ -- ..... 

a -

3 Shett ___ of ___ _ 
1 

JOB ND 1735 

BORING NO 1 

Start 
Unit 

Chief 

• .. Orillino fluid 
... ... 

0"0 
.., 

:::, • ~- :!= co ~ 
"Cl .. "Cl .. =~ ~o e: :, -- ~ - .. 

:::, ... 0 .:! >, 2o ;: ., ~0 
0.0.. ID II.I- II. _I 0~ C)_l 

HS.'11. 

I 

' 



env1roovne .~ 
I en.e1neers \JL/ FIELD BORING LOG 

SECO Products 
:,r 
0( ,TION West of Lagoon Elev 480.3 

GI >UNO While drillinQ 8' Time after drillinQ 

Before c011no removal Depth to water 
Wi-.(ER 

After coainQ removal Depth to cave-in 

Blows on 
~ -~ S.S.Oio 2" ., 

Sompler 0 • .. , • :, ' .. !40 lbs ~ > VISUAL FIELD CLASSIFICATION ANO REMARKS WtiQh1 - 0 .; 
~o, "' 0 u C 30" 0/6 6/18 • • (Intervals in feet) Drop 1/) _,. :l er c.. are 

' -
I A 1 4 I \i i - Very dark grayish brown (10yr3/2) -

' \I - light sandy clay loam (.SC) -, _ -- - --
'I 

,_ 
10 10 -

~ ..__ I\ ,_ -- - -- s 2 8 -,- -
r V 1 / ,_ -- /\ 

11 1 1 ,_ --
I ' .... -

j I \ 
,_ -- I / I .._ -- s 2 5 -- 12 Dark brown (10YR4/ 3) loamy sand 12 -

, ..... (SM) -
' \ I -- ,... 

- I I/ -- ... 
-- -

I I ..... 13 13 r - I ,1 -- --_( ......_ -- -Dark grayish brown (10YR4/2) silt - C ., C. ' loam (SC) ~ -
\ I ,_ 

- I T \ I ,_ -
14 Dark grayish brown 14 -.... 

I ' s a ndy clay loam (SC) - r - /_.J. I\ - .. - · 
! I \ - -

- -- 15 15 
I -

C: ? <; \ I - Grayish brown (l0yrS/2) clay loam to -
r I/ - sandy clay loam 1/4" sand lenses -- .... common (SC or CL) ... - I - -I 16 16 I \ - -- --

C: 1 .... 1 - \/ ,_ Dark brown (10YR3/3) loamy sand -
; X \ I - 1 7 

(SM) 
17 --

- ~ - Dark brown (1 0YR3 / 3) sandy loam --
I - (SC) -

I I \ .... -- 1-.. , 0 1 8 -

2 3 Shut ___ of ___ _ 

JOB NO 1735 

BORING NO 1 

Start 
Unit 
Chief 

• .. Drilling fh11d .. .. u CJO"C :, .. 
~ .. :!:! co .c "0., "0 .. ;: .c ~ e= :, 2~ -111 oCJO :, .. 0 2o ·;: ., .. 0 

Q.Q. Ill ~~ ~..J o:::z: l.:>.,J 

l-!C1 

I 

I 

' 
i 

I 

! 

! i 
I 

I 

i 

I I 

j 



FIELD BORING LOG 
Shut _ _.__ of_......,_ __ 

0 SECO Products JOB NO 1735 

.OCATION West of Lagoon 480 BORlNG NO 
l 

Eltv. 3 

-
G. )UND While drillinQ 8' Timt cf1er drilling Start 

WATER 
Befort casing removal Oeplh to water Uni! 
Aftfr cosing removal Oepth to cave-in Chief -

• Blows on 
~ -~ S. S. Oia 2" • .. Or1lling flu id 

• ... Sampler • '§ .. ... 
O't> u 

0. :, t4o lbs :, .. - > 
~ VISUAL FIELO CLASSIFICATION ANO REMARKS Weight °'"' "0 co ~ 

t .. 0 e: "0 .. 't> .. --=~ °'o 0 u C 30 lbs 
:, · - 0. - .. ~-; 

0/6 6/18 • !. (Intervals Drop :, .. 0 -= .... .2 0 ~o 
V. ~ a: are in feet) 4.4. ID .......... ..... ..J 0~ C)..J 

-
2 5 - - UC:: :"\ 

9 s I \ I -
1 / - Dark gray (2.SY4/0 ) - sandy clay loam -

I 
~ to loam (SC) -

7 ' 
i .. 

I\ - ---
I \ I 

19 19 
1 - -- I -1 ,_ -

i -
- s 1 ? I I - -

I / \ I - - ! - 20 20 - -
- --- \ - -

' I \ - -- 21 21 -
l 5 I - -- \ I :) s ,-... 

i -A - Dark gray ish brown ( 10YR4 / 2 ) -
! \ - lbamy sa.1d (SM) -- I 
I ~ I \'"7 22 22 -- I H-_ I 
I -

s l s -- l - I - -
' I - 23 Dar k (2. 5Y4/0 ) sandy loam - 23 -gray 

\ - loamy sand - I -
! - - - I - c= -- -- - -,-
: 24 24 - -

I - --· I i - -- - -
- 25 25 -
- --
t-- -t -I ' -

! ! - -
rr -
~ 26 26 -- -

t-- -
I - -µ, - -

-



.
1 
env1roovne r.:i>. 
en,e1r,eers \JL/ FIELD BORING LOG 

)' SECO Products 

h .. ~TION Nor theast corner of building Eln 47~,, 

~, )UNO While dr illinQ 20' Time ofter drillinQ 

Before cosing removol Dep!h to water 
NATER Af tir cas ing removal Depth to cave-in 

-
Blows on ... -~ S.S. Dia 2" • Somp ler .. ""§ • .. • lbs :, 140 ii. > .; VISUAL FIELD CLASSIFICATION AND REMARKS Weight 

501 
,,, 0 

i5 u C : 30" I 0/6 6/18 • ~ (intervals in feet) Drop n :I er are 
- - Dark yellowish brown (10YR4 / 2) -- Loam (SC) -

; - -
i - --
(. - ---, 

7 1 1 
) M 18 I - -- ,_ 

Very dark grayish brown (10YR3/ 2) -- V \ I -- Loam (SC) -
I\ - -
I \ - - --

\ - 2 2 -
-· \ - 1 -

' ~ -- -- · - -- I : - -3 3 - -- - -- I 

M 3 13 \ I ' I - -
I I - 4 Dark br own (l0YR:3/3) -- 4 

I - Silty c l a y loam -- (CL CH ) 
I \ - or -

\ I \- -- , ... -- - 5 -- 5 , _ 
- j - -- - .. -- -- 6 -- 6 l _ M 3 1 0 \ I - I 

i I ,- I . -
! 

\ I - --
I - -- \ - 7 7 -

3 I ,- Yellowis h brown (l0YRS/4) -- \- Loamy sand -- --- - (SM) -- -
' I 

, 'J - -- 8 8 - -- - -
e-- I ; -

M 1 
, I I - (mo ttles ) 

~ 
I -

~ V - -0 . -

Sheet_l ___ of_4 ___ _ 

JOB NO 1735 

BORING NO 2 

Start 
Unit 
Chief 

• - Drilling fluid .. .. 
~ ~ :, • 

C."' ~ co .r. e: ,:,• ,:, .. :::.r. Q. :, ·- a. ·-"' :-::-;; 00' :, .. 0 ~ ... 2o .. 0 n.d. a) ~t- ~.J 0~ C>..J 

HSA 

: 



enviroovne ~•/\ 
· 1 enGtneers \JL/ FIELD BORING LOG 

)I SECO Products 

)1 fflON Northeast corner of building 
Eltv. 47~,2 

;1 )UNO Wh il e drillin; 20' Tir,,e af1 tr drillinQ 

Before ca,ing rtmovol Depth to water 
N,..,rER 

Aftwr ca11ng removal Depth to cavt-in 

Blows on ... .~ S.S.Oia 
2" • Sampler .. 

~ • .. • ::, 
Weight \ 4o lbs D, - > w VISUAL FIELD CLASSIFICATION ANO REMARKS 

~0< 
.. 0 
·z; u C 

Drop 30 " 0/6 6/18 • .. 
I)..,. :I a:: c... (intervals in feet) are -

M I .- ---- I ..... Yellowish brown (l0YRS/4) -
- - Loamy sand (SM) -- , ..... -- \ ..... 

-( 10 10 -- -- ..... -- ..... -
..... -- --

I \ 
11 11 

M 1 2 - --
\I - -

-
I - Yellowish brown (l0YRS/4) · --

I \ Loamy sand (SM) 
I - 12 12 -

4 I\ - --· ,_ 
Dark .hrown (10YR3 / 3) --
Silt/ - - clay loam -

..... (CL or CH) -
- 13 13 -- ..... --

! ' ..... -__,;., 

-
M 2 6 I I I - --

- \ I t- Brown (l0YR.5/3) -
14 Clay loam 14 -..... 

- (CL or CH) --
I I ~ -. -
I \ - -

I - -- 1~ 15 - -- - -
..... -- - -, . - ..... -

i M 2 7 _16 16 
\ I - -

\ I - Dark grayish brown (10YR4/2) s A ' t\ /= - I\ Loamy sand (SM) 
I - ..., - 17 - · 17 

s I I ..... Dark grayish brown (10YR4/2) --
I ' - lOMI (SC) -
,__ - -- - -- - ..... _, Q 18 -

Shut __ 2 __ of 4 

JOB ND 1735 

BORING NO 2 

Start 
Unit 
Chief 

• .. Drilling fluid .. .. u o,:, :::, .. 
CL"' ~ co .c e: ,:, .. ,:, .. ~.c: D, 

::, ·- CL -.,. :-:~ oO 
:::, .. 0 .:! .... .2 0 0~ .. 0 

Cl. CL II) i..t- "- ..J ~..J 

HSA 

' I 

; 

I 
j 

! 

! 
: 

. -·-



1 
env1roovne ~ 
e,ne·,neers \J[/ FIELD BORING LOG 

)F SECO Products 

)t~TION Northeast corner of building Eltv 479.2 

Whila, drilling 
20 ' 

Time afltr drilling 
2 days 

:;F UNO 
Befort casing removal Oeplh ta •cler 17'-6" 

NATER Aftfr cosing removal Depth ta cove-in 

-
Bio•• on ... -~ S.S. 0io 2" 

~ Sampler ... 
~ • :, • \4 0 lbs ci > 
i VISUAL FIE LD CLASSIFICATION ANb REMARKS Wtighf 

~O' 
... 0 1 
0 ~ I 30' 

0/6 6/18 !. (intervals in feet) Drop 1/) : . :I a: are 
- ..... -

..... Dark grayish br9wn (10i'R4/2) -
Si lty clay loam (CL or CH) -- s l 9 \ I - -

_j ·,, 
19 19 .., - Dark grayish brown (l0YR4 / 2) -- - Loamy sand (SM) --

I I- -
- -- - -- 20 20 - -

, - -
- --

-
I 

.,__ 
21 21 -

s l 10 I I 
..... Dark y ellowish brown (10YR4 / 4) -- ..- Sil t y clay l oam (CL or CH) --

I ..- -
! .... -- ,..-

22 22 --
I I 1- Da rk yellowish brown (l OYR-1/4) -

\ .· I Loamy sand to sand (SM) - -
j_ - -- ..- -- ..- 23 23 -

..... -- ..- -- - - -
- s 2 8 I I ..- -

I 
, __ -- 2 4 24 - -

..- -

.... -- I I Dark gray (2. 5Y4/0) ,- -
! .... Silty clay loam (CL or CH) -25 25 

,- -- .... --
I ,- -
! .... -
[... ,-

26 26 -
I . s 1 4 I I .... -

I ,- -
,- -,- - -r-

I ' 
,, - -, t -

Shet! __ 3 __ of __ 4 __ _ 

JOB NC 1735 

BORING NO 2 

Siar I 
Uni! 
Chief 

• ... Dr1lltng fluid .. .. u :, .. ~ 

C."' :!:? co .r. E: :, 
'0 .. '0.,. -.:=.r. 0.~ 
·- 0. - "' ::: .; ~o :, .. 0 _E,-. 2o 

0.. Q. ID I.I.~ I.I. ..J o,: C)..J 

HSA 

, 

; 

' 



OP 
61 
' 

GI 

w 

envtrULJYI It:,,~/\ 1· FIELD BORING LOG 
I.ehG1n~ers \Jl/ _ 

SECO Products 

1TION Northeast corner of bu ilding Elev. !1:Z9 

)UNO Whilt drilling 20' Time ofter drilling 

Before cosing removal Depth to water 
rER Aftu cosing removal Depth to cove-in 

Blow, on >- -~ S.S Dia 2" • ... 

2 

0 • ... Sampler .. 
Wei ht \ 40 lbs ~ 

.,,, 
> ... 

VISUAL FIELD CLASSIFICATION AND REMARKS - 0 w i01 "' II 30" 0 u C 

0/6 6/18 • t. Drop VIZ :I er (intervals are in feet) 
' - I\ {\ -- Dark gray (2. SY4/0) -

iLJ. I \ - Silty clay loam (CL or CH) -
!.-I - -- - -- - 28 28 -

( s 11 4 - -- \ I \ I - --
I / -

. 10 - Black (10YR2/l) -
--29 Silty clay loam 29 -- I I I\ - (CL or CH ) --

I 
r 

I / I I - -
l I -
I - -J..._ - 30 

Dark gray (2.SY4 / 0) -
loam to clay loam 

30 - Silty clay -
- (CL or . CH) -·-

I I -- ll 2 8 I I I - -
' I \I - 31 31 -- - --- ( - -

I I I - -
I \ I \ - - ! - ' - 32 32 -- -

- .;;: - . ! .,.. . - - , 

~ .... 33 33 -- -- - -
! - -- -- - 34 34 -- - -- -- - -- - -
\ - 35 -35 ! - -- - -- -- --

~ 

3 6 36 --

Shut __ 4 __ of 4 

JOB ND 1735 

BORING NO 2 

Start 

Unit 
Chief 

• .. Dr1ll ino fluid ... ... 
D"0 u 

=- .. co Q .. -0 £ 

E :: 
-0 .. -0 .. =£ QC> =- · - Q - ... ~&I =- ... 0 ,E,-. 2o ~o 

CLCL IZ) ~t- ~ ..J 0~ C>.,J 

HSA 

I 
I 
! 

; 

I 

' 

! 



) 

.
1 
env1roovne {!o 
enerneers 

' . 

SECO Products 

FIELD BORING LOG 

h .. .lTION Northeast Corner of Lagoon Eltv. 480.3 

)UNO Whrle drilli11.g 8.5' Time afler drilling 

' Befort cosill".Q rtmovol Depth lo waler 
NATER 

Afru c01 ing remo-,ol Oep1h 10 cove- in 

-
Blow, on 

~ -~ S.S. Dio 2" • Sompler ~ • .. • 140 lbs ii ::, > VISUAL FIELD CLASSIFICATION AND REMARKS - ~ Weight gOI .. 0 

0 u C 

0/6 6/1B • .. Drop 30" f: ~ er 11. (Intervals are in feet) 
I - / l M 2 9 I 

. - Dark gray ish brown (10YR4/2) -
\ ,- Heavy silty clay loam -
\ I - (CL or CH) -- - -- I _f, - -

1 1 
-- I - -- I - -- -

4 1 3 I I I - Verv dark gray (10 YR3/l), Silty clay loam -- (CL. nr CH\ I/ I 
2 2 - - -

I I - -
I I .... -- .._ / I - --

' - -3 3 _., 
M 8 21 I - Dark br own Cl0YR3/ 3) --

I I - Cl ay l oam -- I I I - (CL or CH) -
I 

~ -- - 4 -- I I I 
4 

I - -
- ( __;I -~ -

--
2 6 \ I - -- I I ~ 

5 -
5 

-
M I -I - Dark brown (1CYR3/J) -

I I \ ~ Very fine sandy lo'li.m -
I \ I I - (SC) -
----; - ~ - -- V 

3 'i I --- -
I - Dark brown (10YR3/3) -' ;... · I 1, - Sandy loam -- (SC) - -- - ; _ 

7 -
I 

7 - --
j ! ,; - -, 

I -
2 5 I\ - -

I y \ I - Da r k brown (10YR3 / 3) 8 
.... - 8 

' - Cl ay loam --- I, - (C L o r CH) -
~ c; I - -

I \ 
Da r k br o .. 'n (lQY RJ/ 3) - loamy sa nd -- I CM' 

Q -

Sheel_l __ of_3 __ _ 

JOB N0 1735 

BORING NO 
3 

Siar! 
Uni! 

Chief 

• .. Drrlling fh.1 id .. .. u 
:a .. O"C 

co .c a. .. "C e: "C .. "C .. := .c a.o ::, ·- a. - .,. ~&i ::, ... 0 .:. ... .2 0 eo 
11.11. m lo.I- '"--" 0~ C)..J 

HSA 

: 

i 
: f 



)I 

I 
env1roovne ~ 
,enG,1neers \JL/ 

SECO Produc t s 

FIELD BORING LOG 

)..,.n lON No r t heas t Corner of Lagoon Elev. ~~2.6 

GI )UNO Whllt dr ill ino 8. 5 I Timt ofter drillino 

Befort eas ing removal Depth to water 
WATER After e01ing removal Depth to coo-in 

-
B10•1 on 

~ -~ S.S. Oio 2" • ! Sampler .. 0 
:, .. 140 lbs > VISUAL FIELD CLASSIFICATION ANO REMARKS Weight 0,. - w 0 

~°' -
.. u C Jo" 0 

0/6 6/18 
.. .. Drop U) ~ a: Q. Untervals in feet) are -

s , < \ - -
\ 

Dark brown (10YR3/3) loamy sand - -
I 

(SM) 
I- -- I - -- ' -1.. ~- l U 10 

I I - '(" Sand lens l '' thick -- - -- -
s 1 4 I - -

y I - -- I\ 
11 Dark brown (.10YR3/3) loamy sand 11 - (SM) -

µ - -
J ,:-- -- I I - -- - 12 Sand l ens 12 -present 

~ s 3 10 - --
I - --

I \ I - -- -
r - 13 Dark brown (10Y_R4/3) sandy clay 13 -

I \ I ' - (SC) -
~ loam 

I 

-- \ ' C: 3 12 \ - Dark b r own (10YR4/3) loamy sand -r- I/ - (SM) -14 14 I I\ - -- - - --
' - .. -

: 
I ' - -- -- 15 15 s 1 4 ' - ---- \ I \ I - -
I - -- - -- \ - 16 -
I \ Dark grayish brown (l:JYM/2) 16 - - -- - and -- s 5 9 Da::-k brown (10YR4/3) fine-to-medium -

! I \ I - sand (SM) -
! \ I - 17 17 -- - -- I 

I \ - -
I \ I\ - --- - , \ - -- ' " 18 -

Sheet_2 __ of __ 3 __ _ 

JOB ND 

BORING NO 3 

Start 
Un i t 
Chief 

• .. Drilling fluid .. .. 
~ u :, • a.• ~ 
co .c ~· ~ .. :=.c 0,. E " :, · - 0,. - "' ~.; oe> :, ! 0 J! ... 2.o c~ .. 0 

Q. Q. Ir) ........ .... ..J C>..J 

HSA 

I 
I 

I 

i 

: 
: 

i 
i 
I 



. 
1 
~n~1.roovne ~ 
en01neers \J(/ FIELD BORING LOG 

(' 

>t SECO Products 
Northeast Corner of Lagoon ~flQ,:3 >CATION Elev. 

--
(: 

While drilling 8 c; I Timt after drilling iF ·UNO 
V Befort eo1ing rtrnoval Depth to water WATER 

- · Aftfr cosing removal Depth to eave-in 

-. I Blows on -~ 2" 
• .. S.S.Oia .. ' ... Sampler ... "§ 

~ i ~ 
., 

l40 lbs - > 
i VISUAL FIELD CLASSIFICATION ANO REMARKS Weigh! ~.: "' 0 

i5 u 

~/6 
., 

! brop JQ" 'L. :I 6/18 a: (.intervals are in feet) - s 3 5 - j J- -
- y - -- Same As Above 
- · I I 

~ -- w - - ----,,:._,,. --, - , ,... , ,... -- .L _;J - · I,_ .. ., 
Dark -- gray (2.5Y4/0) sandy clay loam (SC) -

' - ' Dark Gray (2.5'/4/0) loamy sand (SM) -
-7 s 1 - i3 \ I \ - -

11 - I .... Dark gray (2.5Y4/0) loam to clay -- 20 20 -
I 

,_ . loam (CL or CH) -' - · j - --- I \ ,_ --r L..,...; M i -
r ,_ , 

(2.5Y4/ 0) 21 -
l_ 21 Dark Gray loamy sand 

..2 4 23 .... -- with .05' lenses of silty clay loam r ; I / .... -r I I.._ 
(CL or CH) -

l - -
r I I \ 

.... . 
22 -I 22 T , ., I w _ , -

...__ - -
- - --

j - -
- 23 23 -

: - -,. 
l i I . .... -- r 

' -
i - --

' I .... 
24 -- 24 

I l -. -
. ' 

I l .... -- .. . - -- - -
j h' l 25 25 -

I I=\ -,. 
I - -

[ ' 
I i i , ..... -

: i t1 h -- • I -· -. ' 26 26 ' , .... -
; - -- -- -- - -

Shttt __ 3 __ of 3 

JOB N0 
1735 

BORING N0 3 

Start 

Unit 
Chief 

• "' 
Drilling fluid ... ... 

0,-,::, u 
~ .. 

Cl"' ~ co £. 

e: ~ .. ~ ... :.:~ Cl 
~ ·- Cl - .,. :-:.; o"' ::, ... 0 .2 .. 2o ~.3 a.a. ID LL.I- LL. ..J 0~ 

HC:,ll. 

i 

I 

I 

I I 

I 

i 
i 

-i 

I 



.. 

env1roovne ~ 
·1 enG•lneers \JL/ 

SECO 

_ATION NW Corner of Lagoon 

)UNO Wllil1 drillinQ 7' 

Before cosinQ removal 
1ATER 

Aftv caainQ removal 

Blow, on ... -~ • Sampler .. 
I .. • 

FIELD BORING LOG 

Elev 479.2 

Tin,r ofter drillinQ 

Dtp!h to water 
Depth to cowe-in 

S.S. Oia 2" 
°E ::, \4 0 • > VISUAL FIELD CLASSIFICATION AND REMARKS 0 -;; ! WtiQht 

(!! 0 u 3 r.tt 
0/6 6/18 • t. Drop 2 er (intervals are in feet) 

M 2 6 \ I \ I - Dark grayish brown (l0YF.4/2) 
y - Heavy silty clay loam , , 

I-- (CL or CH) 
I - -

I -J:.•,· )· •· ·· 

""I 
I- 1 1 

-
1 M 4 12 - Dark brown {l0YR.3/3) 

\ I -- Clay loam 
2 ccL CH) 2 -- or 

. --
j I I ,-

( \ -
-- 3 

M 7 17 3 -
\ ' --
" ---- 4 
I \ 

4 
I , - --- ,_ 
' - r7 -

M 2 4 \I --
V \I - 5 I\ , 5 --· --

' I I - . - Dark brown {l0YR3/3) 
/ 1 - Very fine sandy lo.3..'n - 6 . (SC) 6 

M l 2 \ j -. 
2 ! J ' I - Da!"k bro,,_-n (l0YF.3/3) 

/I_ I - Sane / loam 
I I - (SC) . 
i - - 7 7 ' I \ --

M l ~ 

s \ 'I - Dark brown ( l 0VR3/ 3) 
'v 11 - Clay loam (C:., or CH) 

8 
A 8 

I - Dark brown (10YR3/3) 
'--' 

i I - :i..,c•arny sand (St·'. ) 

I \ -- - 0 

1 3 Shrrt ___ of ___ _ 

JOB NC 1735 

BORING NO 4 

Start 
Unit 
Chief 

• .. Or111inQ fluid .. .. 
O"t:1 u 

lbs ::, .. 
o• :!:! co J: E: 'D .. 'D .. :.:: J: go ::, ·-o 2; =-; ::, .. 0 ; .... .. 0 

A.A. II) ILt- IL ..J ,5::i; C).,J 

- HSA 
-
-
----
-
--
--
---
-
---
-
-
-
-
-
-
- I 

I - ' - ' 
-
-
-
--
-
-
-
---
-
-
-
-
-



env1roovne "•;>. 
I .ene·1neers \JL/ FIELD BORING LOG 

Shut __ 2 __ of 3 

DI SECO JOB N0 

01... .nlON 
NW corner of Lagoon 

Eltv. 479.2 BORING NO 4 

Wh1l1 drillinQ 
7' Time ofter drilling Start GI )UNO 

Before co11nQ removal Depth to woter 7"-0" Unit 
WATER Aft.r co11nQ removol Depth to cove-in Chief 

-
Blow, on 

~ -~ S.S.Dio 2" • - Drilling fluid 
! Sompler ~ .. • ~ • \40 lbs ~ • o,:, !:! 

a, > VISUAL FIELD CLASSIFICATION AND REMARKS W•iQht co 
~ 0 ~ Q,"' ,:, &; 

i°' 
.. u e• :i ,:,• 'U .. :.= &; 

~o 0 C 30" · - Q, - .. -=-; 
0/6 6/18 • .. Drop ~! 0 2 ... 2o .. 0 

If)- ~ a:: A. {intervals are in feet) Q.Q. IZ) "'- ... "'- ..J 0~ C,..J 

- s 1 3 I 
..... Dark brown (10YR3/3) - HSA 
I- Silty clay loam (CL or CHl -

! .... -- ..... Dark brown (10YR3/3) -- I - ( - lr:foamy sand -10 - .... {SM) -- ..... -- -
s 1 4 ' 

I.,_ -
' \I - Dark brown (10YR3/3) -- A 11 Sandv clr1v ll"lr1m /C:r\ 11 

- Dark brown (10YR3/3) - -
......._ 

I \ -- Loamy sand (SM -- I - -- Dark J::::ow:1 (10YR3/3) 
: - 12 -

Sandy clay loam 12 
i c; ? q J - -- (SC) 
j i -- l / - - Dark brown (10YR3/3) -

\ - Loamy sand -
I \ - 13 ( S~!) 13 -- - --- ,. 

i - --- s 3 7 I J- Dark grayish brown (10YR4/2) + Dark -- V bro1,;n (10YR3/3) I- -- 14 Fine to medium sand 14 --·· I \ (SM) I -, - I 
I- -.J' -I .. -

.I - - ; 

- - : 
. 

I- 15 15 ,s 1 7 II I -- -- I 1- -
I- -- - Grayish brown (10YR5/2) --

J ' - Clay loam (CL or CH) -
I I I 16 16 

- --
' Dark yellowish brown (10YR4/6) -

s 2 ·4 i\ I ' I I-
Very fine to medium sand -

/ I - 17 (SM) 17 -
~ - -
~ - -

I - Dark gray (2.5Y4 / o) -... 
I - Silty clay loam (CL or CH) -.. - , 0 18 -

--



FIELD BORING LOG 
Shut __ 3 __ of 3 

SECO JOB NO 1735 
)I 

)CATION NW Corner of Lagoon Elev 479.2 BORING NO 4 

-
31 >UNO While drilling 

7' Time after drilling Start 
Before co1ing rtmovol Depth to wafer Unit 

WATER 
Aftfr ca1ing rtmavol Depth 10 cave-in Chief -
Blow& on 

~ -~ S.S. Oio 2" • .. Ori I ling fluid • .. Sompler ~ .. ... u • :, • 40 lbs ::, .. 00"'0 
~ - ~ ~ VISUAL FIELD CLASSIFICATION AND REMARKS WeigM ~- ~ co ~ 

~-· .. E., ~- ~ .. --=~ g- c,, 0 u C 30" ::, ·-~ - ... ~-; 
0/6 6/18 • ~ Drop =-~ 0 -= ... 2o .o 

Ill :E er (intervals are in feet) 0..0.. CD i..t- i.. ..J 0~ c.,..., 

- s 2 6 I j - Dark gray (2. 5Y4/0) - HSA 

" \I - Loamy sand (SM) -- Ii- -
-: Dark (2. SY4/0 - gray -
~ I\ 19 

Silty clay-clay -' ,-- · 19 I \ - {CL or CH ) -- ----- Dark Gray (2.5Y4/0) -
s 2 12 \ I \ I- Loamy sand {SM) -- I I/ - -- 20. 20 - Dark (2.5Y4/0) -

J \ 
gr2y - -

I \ 
Sandy clay lo<Lil (SC) - -- - I \ I- -,_ 

21 Dark (2.5Y4/0) 21 -gray - -- Medium sand {SM) - -- ., - -
- -- - 22- 22 -- - -- \ - -

- - -
- 23 23 -
- - ' - ' - -- -- -- -- - -- 24 24 - - ! 

- -- -- - -- 25 25 -
._ -- - -- - -- -._ - I - 26 26 - -- -._ -- - --

~ - -



.
1 
env1roovne e·B 
e·nGJneers 

, 1 : ' 

SECO Products 
If: 

FIELD BORING LOG 

IC. •• TION NW ~Qraer Qf m::oi;?e:t:t:i Elev. 481.0 

Wh ile dr i ll ing 
14 I 

Time ofter drilling ;;; UNO 
Before cosing removal Depth 10 wo1er 

VATER Afru cosing removal Oep1h 1o cave-in 

-
Blows on 

~ -~ S.S.Oio 2" 
~ Sampler ~ • ::, • 140 lbs ~ - > 

~ VISUAL FIELD CLASSIFICATION ANO REMARKS We ight 
"' 0 

~01 ·o u C 30" 0/6 6/1B • ~ Drop ~ ~ :I Cl'. (in tervals are in feet) 
- ,- -

I - Very dark grayish brown (10YR3/2 ) -
I - s and y clay loam (SC) -- - --

_j - -
1 1 

M 2 8 \ I I - \ \ I - Dark grayish b rown (10YR4/2 } -- A I I - c l a y loam (CL or CH) -
' I ' - -

,-- .... -- I \ 2 2 - -
/ I - -
- - -- - -- - 3-- -3 - / -- .... -- -

M 3 10 \ I \ I - -
I \ I - 4 -- 4 - -;-

I 

I ' 
I - -

I I \ . - -- I , .... -- .... 
5 -

5 .... -- I - ..., - - ·. --. - -
.... 

6 -- 6 
M 2 8 \ - -

i \ I \ I .... -
L I - -
L .... -

I \ - ' 7 7 ~ 

I I \ .... --
I ' - -- --- - -

1-- -
... 8 B - -.... - -

1 M , 
\ I Dark - b rown (10YR4 / 3} s and y loam -
V V - (SC) -... I\ {\ ,-

l"I 9 -

Shee1_l __ of __ 4 __ 

JOB NO 1735 

BORING NO 5 

s,ort 
Unit 
Chief 

• .. Or,lling fluid .. .. 
~ ::, .. ~"'Cl 

D.'" ~ co .c. e: "'Cl ... "'Cl .. ;.:,s= Q. ::, ·- Q. ·-.,, :-=~ 0~ 
::, .. 0 2_,._ .2 0 0~ .. 0 

Cl.CL CD i..t- i.. ..J C)..J 

HSA 

i 

I 



, env1roovne ~ 
I ehG··1heers \)[/ 

SECO Products 

FIELD BORING LOG 

1..A TI ON _ __._,N.,.o"'r_.t...,h.,,:;wa.:e._,s""t-=--c=o-=-r.:.:nc,:ecar___.o ... f.___.p..,.r_o._p.._e ...... r ... t .... v _________ _ Elev __ 4_8_1_. _0 __ 

Sheet __ 2..___ of_ ........ .__ __ 

JOB N0 ____ 1_7_3_5_ 

BORING NO ____ s_ 

:)UND 

!ATER 

14' 
Wh ile drillino --------------- Time af l er drillino----------- Start ____ _ 

_ ( 

• .. ,. -.,. 
l5 
:I 

Be Pore cosino removal __________ _ Oepth to .. ater ____________ _ Unit _____ _ 
Aftw r co1ino removal ___________ _ Depth to cave- in ___________ _ Chief ____ _ 

Blow, on 
Sompler 

2" 
S.S.Oia\40 lbs • .. .,. Drilling fluid 

0/6 6/18 

I \ 

VISUAL FIELD CLASSIFICATION ANO REMARKS 

(intervals are in feet) , , _ 
...... 

I ....., 

-

WtiQht ___ _ 

Drop 30" 

-
-
-
-

::, 
D."' e: 
::, .. 

Q. Q. 

.. .. 
:!! 
::, 
0 
a) 

"ICI .. - .,. 
2o 
i...J 

HSA 

u 
.r; 
0. 
0D 
.. 0 
~.J 

--+---+-.... ' -+--+---+--10 Dark brown (10YR4/3) sandy loam 
(SC ) 

-10-+--+--+---+---+--~ -- -- -- -
1- 11 11-+--+--+---+--~-~ -

M 1 c:; \ - -
y I - -

- -
--+----i-'--+----il'-/--+~+---1 2 Dark brown (l0YR4/3) sandy clay -12-+--+--+---+---+--~ 

I - loam (SC) 
i I.,_ 
I --- .... -

I i ,... 13 --
1 5 \ ' 

' I - .. - -. ..... -
I I I -
I -

-- -r--t---+---+---+ ........ ~ .1s - -t--+--+-~1---+---+-.,_ --..... --t----4---t-........ ,-........ ~..,_..,__16 
S 1 4 .... 

-
I -

.... 

--
-----

Dark brown 
(SC) 

.... 

(10YR4/3) sandy loam 

lenses of heavier material 

Grayish brown 
(CL or CH) 

(10YR4/2 ) clay loam 

-
-
-
-

13--_-+---+--+---+--+--~, 

-
-
-
-

... .. -
-
-
-
-is-+--+--+---+---+--~ -
-
-
-
-16-+----,-+--+---l--t -
- i 

-

17---+-J---+---t--l--l+----4 

-
-
-

18 -



)F 

1 
~nv.Iroovne /$>. 
·e.ne1neers \Jl/ 

SECO Products 

FIELD BORING LOG 

OCATION Northwest Corner of 2ro2erty Elev. 481.0 

-
~f tUNO While drillinQ l A ' Time ofter drilling 

Before _cosing removal Depth to water WATER Aftfr c
1
01ino r,movol Depth to cove-in 

-
·~ Blows on -: 

~ -~ S.S.Dio 2" 
• Sampler • 0 z .. 

Weioht140 lbs ~ > 
i VISUAL FIELD CLASSIFICATION ANO REMARKS 0 i. "' 0 u 30" 0/6 6/18 • t. . . Drop in . :I a: (Intervals are in feet) - - -- -- --

\ j iS l 4 I I ,- Dark gray (2.5Y4/0) silty clay k>am -( :.: .. , 
\ I \ ,- , ,... (CL or CH) . ~ ---'· ~✓ ... .., ..... -- ,- Dark gray (2 .5Y4/0) sandy loam and -
j I I \ 

,- loamy sand intermixed (SC) -
I \ / I - -- j - 20 20 .- -- Dark brown (10YR3/3) fine-medium - -I 

..... - sand (SM ) 
! ,- --

: ..... -
..... 

21 21 -
;s 5 6 1 I l .- --

i I / I .- -- I'.,_ -Dark gray (2.5Y4/0) sandy clay l o am - -- (SC) 
I I .- 22 22 -- -- I \ r I \ - , -- : - I \ .... -- i . --- - (2. 5Y4/0) -- i 

Dark gray coarse sand an d .- gravel -
.;. (GP) 

23 23 -- --
j - -- . -

C: l l c; \ ' \ - --
/ I I \ - 24 -- i 

24 
' ' - -

I \ - -- I \ I I .... -- - I \ - -
I - 25 25 -
! - -- - -.... 

! I ! ,- -
i 

--
i - I - -- -- 26 26 -

.... -j 

.- -

..... -- .- -- -

Sheet __ 3_ 0 , __ 4 __ _ 

JOB NO 1735 

BORiNG NO 5 

Start 
Unit 
Chief 

• .. Dr1llinQ fluid .. .. 
~ u :, .. 

D."' ~ co ~ 

E :: "0 .. "0 .. == ~o :, · - Q. - .,, 
:, .. 0 .2 >- .2 0 ·- ., . .. 0 

Q.Q. II) 11..1-- II.. ..J ci:,; C).,J 

HSA 

I 

! 

: 

' 

i 



·o 

env1roovne "•/\ 
,1 en.e1neers \JL/ 

SECO Products 

FIELD BORING LOG 

.C ATION Northwest Corner of prop erty Elev. 481. 0 

While dri ll ing 14' Time after drilling G OUND 
Before cas ing removal Depth to water 

Yw1-4TER Af~r c01 inc;i removal Depth to cave-in 

Blow, on 
~ -~ S.S. Oia 2" 

• ~ Sampler • e 
~ z Weight J 40 lbs > .; VISUAL FIELD CLASSIFICATION AND REMARKS 0 

~OI 

.,. 
i5 

I u C 30" 0/6 6/18 • • Drop "' .... ~ a.: ii. (J . t ervals are in feet) 
- - -

C, - Dark (2 . 5Y4/0) coarse sand and -qray - -- gravel (GP) - --
- t-. - 28 28 -

..... . -- - -- - -
' - -
( ..... '"JO '"JO -
~ 

' .... -
~ .... . --i -- -- I - --

I .... ·-
I 

30 30 ..... -- .... -- .... -
.... -- 31 31 -- I - -- I 

I I, - -- .. - --
' .... --

.... 
1 32 32 -- I -I .... 
1 

-- : - . -
I . - -- 33 33 -... - -- . - -- -... - i -... - 34 34 -

; 
I - -
! - -,- - -.... - -- -... 3 5 35 - -- .... -

.... -... .... -- <h 36 -

Sheet __ 4 __ of __ 4 __ _ 

JOB NO 

BORING NO 

Start -1735 

Unit 5 
Chief 

• .. Ori lli nc;i fh11d .. ... 
~ u :, .. 

0.., :2 co ..c e: "Cl .. "Cl .. ;::..c Q. :, - c. - "' :-:-; 00 :, ... 0 ~►- .2 0 .. 0 
Cl.Cl. CZ) ......... .... ..J 0~ C)..J 

HSA 

I I 

i I 
I 

I 
I 

I 



enviroovne f,-A'\·1 FIELD BORING LOG 
· I ene~neers \JL/ _ 

SECO Products 
>R 
>C TION Southern Pro:eerty Line Elev._ 491._B __ 

,R UNO Wl'lile dril,linQ ?, ' Time ofhr drillinQ 

Belo,, cos inQ removal Depth to wo1tr 
NJ...ER Aftv ta11nQ removal Depth to cove-in 

Blows on 
~ -~ S.S. Dia 2" • • .. • .. Sampler • e )40 lbs 

.. 
z :, 

ci > 
~ VISUAL FIELD CLASSIFICATION AND REMARKS Weight C. .. 

~OI 
.. 0 E: ·c5 u C 30" • .. Drop :, .. 

nz ::E 0/6 6/18 a: Q.. (intervals are in feet) Q..Q.. 

- - Dark Grayish Brown (10YR4/2) -- Gravel ..... (GP) -Fill - -- - -- - -- ,-:,. . ' 1 Dark grayish brown (10Yrt4/2) 1 ' \ .1 3 7 \ I . >- -- V ' I 
Clay loam (CL CH) - or --

j I \ I - -
' >- -- - -... 2 2 

'. I \ ..... -- I I>- -
- -.... 

>- -
-- >-

3 - ' 3 ' - -
>- -

M 2 8 -- I , I - -
I V \ I - -+ 4 ·, .. 4 - -+, - \ 

:·Jc - -r . t ·: 
I\ -+ - -

' - I \- -+ - -I 5 5 I - -I 

l 
_.:., I - -

I_ ~ -: . - l - . 
i ...i - 7 
, - -

-t ('.. ,. 
10 

~ -M 3 -- Dark grayish brown (10YR4 / 2) 
I \ I - -

' I 'I 
and .... - ! 

~ dark brmm (10YR3/3) clay loam --; -..+ (Cl or CH) I ..J -
j \ I \ 

7 7 
' - , , l - I 
i I \ I \ -:-

: .. ' 

' i -.... 
! ' -.... 

' ' 
..... -

--! '":" 8 -
,.!. -- 8 -... - -

j - l 
'M 1 12 I \ I - - i 

y X - 9 -
9 

Shu1_l __ of 5 

JOB ND 1735 

BORING NO 6 

' 
Start 
Unit 

Chief 

- Drilling fluid .. ~"0 u • 
~ 

co ,C 
"0., "0 .. ;.:.c. 

Q~ :, ·- C. - "' :o:-; eo 0 ~ ... .a 0 
ID i..t- i.. ..J 0~ l!> _i 

HSA 

' 

i 

I 

I 

' 

' 

; 

I 

I 

I ! 



, I env1roovne cra 
,ene~1neers . 

FIELD BORING LOG 

) SECO Products 

)1.,ATION Southern Property Line 
Eltv. 491.8 

G :>UNO Whilt dri llinQ 23' Time after drillino 

Befort casino removal Oe pt h to wot tr 
WATER Afttr co1ino removal Otpth to cavt-in 

-
Blow, on 

~ -~ S.S. Oio 2" • • ... Sampler • ~ Wti;ht 14 0 
,, lbs a. - > 

~ VISUAL FIELD CLASSIFICATION AND REMARKS 
too "' 0 

0 u C 

0/6 6/18 • • Drop 30 " V 2 Ir Q. (intervals are in feet) 
1 I - /1-

' 
Dark grayish brown (10YR4/2 ) -

I -- L..: and 
I-

7r:; · - 10 Dark brown (10YR3 / 3) clay loam 10 --
I-

(CL or CH) 
- --- -- 11 11 

-!-I 2 J O I ,-
-

I I ,_ 
- - ~ ,_ 
-

I 
,_ 

12 12 
I -- I I ,_ 

-
I-- I - Dark grayish brown (10yr4/2) r -- . ' 1 ;3 13 

' a nd dark brown (1 0YR3/3) ;_/ -• \:: - with some dark gray (2.Syr4/0) clay loam 

M 2 9 (CL or CH) -
1>--

' I I ... -. S A ~. .L .. -- .... -
I I I \ .... -. 

!/ I I-

-- 15 15 -... 
.... -· 

' .... 
r -
~., 2 11 .... 16 Sma l l amounts of gravel 16 

M 

\ \ - (2-Srnm) mixed in 
L.. 

I -
' 1- · 

.... 17 17 I-

I I / 1 ~ .... 
I I .... 

-- -- - ' " 

JOB NC 1735 

BORING NO 6 

Start 
Unit 

Chief 

• .. Drill ing fluid 
... ... 

0'0 u ::, .. 
A"' :!:! co £ E: ,0 .. '0 .. :.:£ Q ,, ·-Q - .,, -= &i 00 ::, ... 0 _;?,._ 20 .. 0 

Q.Q. ID &..I- "- ..J 0~ "'..J 

- HSA 
-
-
-
-
-
-

,· -
- to - ... - • · 

-
-
- . 
-
-
-
-
-
-
-
-
-
-
-
-

I - ! 
- ' 
- ! 

I - I 
' -

-
-

I I - i -
-
-
-
-
-
-
-
-
-
-



0 1 

1
.e~yiroovne ~ 

· ene1neers \)[/ 

SECO Produc ts 

.OCATION Southern Property Line 

-
GI )UNO While drillin; 

,,, 
Before casino removal 

WATER Aftfr ca~ in; remova l -
Blow1 on 

~ -~ 
~ 

FIELD BORING LOG 

Elev. ~~J 8 

Time after drill in; 

Depth to water 
Depth ta cove-in 

" 

S.S.Dio 
2" 

Sampler ~ • • .,, 14 0 lbs. Q. > VISUAL FIELD CLASSIFICATION ANO REMARKS Wti;ht ';; 0 i E 0 u 30" 0 
0/6 6/18 • • Drop II'> ~ er 0. (interva l s are in feet) - - -

-- -- -- ' \ M 2 11 ,- -
--f 1 / -' - 19 19 - -- - -

I I - -
I -- -- I I - Dark gray ish brown(l0YR4/2) -- 20 20 - (CL or CH) -

I .... and -- - -- -- Dar k brown (10YR3/3) -
.... 

21 (CL o r CH) 21 -
M 2 7, I- -- ' I •\ - -

1 / . a nd - -
- -- Dark gray (2.5Y4/0) clay loam - -- 22 (CL or CH) 22 ' 

t \ I - -\ ..--
\ I 1- --- -- ! - -

- 23 23 -
- -- - ·-j -..... , - -

- C 2 8 I I ,- -- I \ - -- 24 24 
! - -

- --
I ,- -- \I - -

- 25 25 -- -- -- --
I I - -

.... -- - 26 26 -- s 3 8 .... -
I \ - Gray (l0YRS/ 1) a nd Da rk Brown (10YR4/ 3) -

.... s ilt y clay (CL) -.... - -- -

Shett __ 3 __ of_S __ _ 

JOB NO 1735 

BORING NO 6 

Siar! 
Uni! 
Chief 

• .. Ori/ ling fluid .. ... 
~ .!:! :, .. 

~ .. "C) ·:."C) .. co .c. e: "C) .. -.=.c. ~ :, ·- ~ - ... ~.; 00 .,, ... 0 .2,.. 2o .. 0 
0.0. a) LL.I- .... ..J 0~ C)..J 

I 

HSA 

I -
I 

I 

i I 

I 

' 

) 

I 

I I I 

' 



env1roovne f.....e/\ 
Jene~neers \JL/ FIELD BORING LOG 

_~o- SECO Products 

: o ATION Southern Pro:eerty Line Eltv. '29] 
-
. - 23' 
c G OUND While drilling Timt ofter drilling 

Befort CO!ling rtmovol Depth to water 
\ Y •. . TER Afttr c01ing rtmovol Depth to cove- in 

- Blow, on -~ 2 " 
~ S.S.Dio • ~ Sompler • ~ :, ·c .; > .; VISUAL FIELD CLASSIFICATION AND REMARKS Weightl40 lbs -, E 0 

0 u C 30" - O°' 
0/6 6/1B • • Drop : Ill Z ::E a:: C. (Jntervals are in feet) 

I. 

- V 1--
- I\ A 
- I ~ Dark brown (10YR4/3) sandy clay loam -
- - (.SC) -- ,-. 

28 28 ----, . . ,-. 

,-. -
- s 2 5 I I .... Da rk brown (10 YR4/3) and dark gray 

\ I I ,-. 
29 (2 . 5 Y 4/0) clay loam with small amounts 2 9 - ,-. of (.2- Smrn) gravel (CL or CH) - -. -

I ,-. - / J -- -- 30 30 
,-. 

-...... 
..... i -
: -- .., , .., , .... -- - -

C: 2 7 - Dark (2.SY4/0) silty clay - gray 

-l I , I - (CL ) 
I -! - -- - 32 32 

__,I I\ -
I I -- - .... -- . 

' -
- 33 33 --

I 

' I I 

' s 1 5 I I --, 
\ I - 34 Wood 14 - Dark gray (2.S Y4/0 ) sandy loam - (SC ) -
I ' -- , I \ -

I -- 35 35 -- ---I- - 1 F, 36 

Sheet_4 __ of_s ___ _ 

JOB NO 1735 

B BORING NO 6 

Start 
Unit 
Chief 

• -Dr1llin9 fluid 
~ ~ C:,,-0 !:! ::, .. 

Cl. .. :!:? co .s:. 
e"' ,:, .. ,:, .. -.:.s:. Cl. ::, · - Cl. - ... :-:-; oc,, 
::,~ 0 ~>- .2 0 ~o c.c. 1%) i..t- u. ..J o:1 0..J 

- HSA 

-
-
-
-
-
-
-
-
-
-
-
-
-
- I 

I -
-

~ -
-
-

I 
-
-
- I 

I ! - ! 

-
- : 

-
-
-
-
-
-
-
-
-
-
-
-
-
- I 

-
-
-

.. --



F 

.
1 
env1roov11e ~ 
en$·1neers \)[/ 

SECO PRODUCTS 

t-TION Southern Pro;eerty Li ne 

F IUNO While drillinQ 
Before co,ino rtmovol 

/ATER Af~r co11no removal 

-
Blow1 on ... -~ • ... 

FIELD BORING LOG 

Eltv. 

Tiffie ofter drilling 

Depth to wot tr 

Otpth to con-in 

2" 
S.S. Oio Sampler ~ ' .. • Weight l4 0 lbs 

~ z > VISUAL FIELD CLASSIFICATION ANO REMARKS -; .. 0 
jO( ·o u C Drop )O" 0/6 6/1B • • (Intervals in feet) L ~ er ~ are 
- s 1 2 -- ■ame as above -

r----... ,., ........ ,., ---- -- Dark gray (2.SY4/0) sandy loam-loam ..... -- (SC) l , .. :)._, ..... 
37 37 --- - (2.SY4.0) silty -- Dark gray cl!Y. loam (SC} - - -

1. \ I ..... -
\I Dark gr~~ (2.SY4/0) silty clay loam - (CI or ) -- - •8 

Dark gray (2.SY4/0) loamy sand (SM) 30 -- - -
-- -- -- - -- - 39 -39 - -- - -- - -

..... -- 40 40 -- ..... -- ..... -

..... -- - -- - 41 41 -
- -- - -- - .. -- -
- -- 42 42 - -
- -
- ->- - ->- ..... 

43 43 -
..... -,-
..... -... - -- -
..... 

44 44 -- - -- -- -- -
..... 

A l'C 45 -

6 5 
Sheet ___ of ____ _ 

JOB NO 1735 

BORING NO 6 

Stort 
Unit 
Chief 

:! .. Drillino fluid .. u ::, .. 0'0 
~ .. ~ co ,,= 

e: '0• '0 .. ;.: .c g-0 ::, · - C. - .. ::, .. 0 .2 ... .2 0 · ~ I,> .. 0 
~~ a:) i..1- i....i o:::e '-'..J 

HSA 

I 
I 
I 

: 
i 
I 



APPENDIX B

WELL CONSTRUCTION
DETAILS



'l e.nvlroDYne
en'Glnee15

WELL CONSTRUCTION DETAILS
Job No.

Ti.me Started

Boring No. I

- of Install,ation 9/22/82 8:00 a.rn. Time Compl eted 3:30 P.m.

nd Surface Elev. 480.3

I depth neasurements of well detaif are from grOund surface unless othenrise indicated.

Height of Protective Casing Above Ground

Total Length of Protective Casing

Height of Standpipe Above Ground 1..7'

Depth to First CouPling

Coupling Interval
Total Length of Blank PiPe 10'

Type of Blank PiPe 2-1/2" Sch. 40 trox thread

Length of Screen 15'

Type of Screen .006" pre-slotted

Total Depth of Boring 2?.5' Hole Dtam. 6"

Type of l'laterial
DePth to Bottom of Screen 23 '3'

TYPE of Screen Filtermedium-coarse sand

Quantity Used

Depth to ToP of Filter 8t

I}pe of Seal hantonit c ne 'l'l ets

Quantity Used 2-t/2 a1 lons

Depth to ToP of Seal

Ilpe of Seal Weight

I Quantity Usec

Depth to ToP of Seaf $eigh t Grouted to surface

Type of Grout

Grout l,lixture

cement,/bentonite

6:1 cenent,/bentonite
by volume

TYpe of Protective Casing

Concrete Collar Hixture

1735

I
i

?

6.-'t /2',

rks:il



CInvrroDYne
enelneerS WELL CONSTRUCT ION DETAILS

Job No.

Time Started
I 735 Boring No.

Time Completed

2

rte of Installation
ro rd Surface Elev.

e/2s/82 3 : 30 p.m. 11:30 a.m-

492.8 9/22/82 9/25/82

ll depth neasurements of well detail are from ground surface unless othen*ise indicated.

Total Length of Protective Casing

Height of Standpipe Above Ground 2+:_
Depth to First Coupling

Coupling Interval

I

l'

@

Total Length of Blank Pipe 20'

Type of Blank Pipe 2-l/2" Sch. 40 box thread
Length of Screen 15'

Type of Screen 2'l/2" Sch. 40 Box thread'

Total Depth of Boring 33.0, Hole Diam. 5'
Ilpe of Material
Depth to Bottom of Screen 32.9'

lYpe of Screen Filter

Quantity Used

Mediun-coarse sand

Depth to Top of Filter 16. 5',

Type of Seal bentonite Pellets
Quantity Used 2-l/2 gallons

@
I

Depth to Top of Seal l3-l/2
Type of SeaI Weight

Quantity Used

Depth to Top of Seal Weigh t Grouted to surface

lYpe of Grout Cement,&entonite

Grout Hixturdi 6:1 Cement,/bentonite by volurne

Type of Protective Casing

Concrete Collar Hixture

_l.{
-l

=j

f;i)-v

m

E
at.

w,
i

ill

[,

te, rks



1.env1roovne 
' ene-rrieers cro 

at of Installation 9/26/82 

re :id Surface Elev. -480.3 

WELL CONSTRUCTION 
Job No. 1735 

Time Started 1:00 
9/25/82 

Boring No. 

Time Completed 

DETAILS 
3 

9:00 a.m. --------
9/26/8 2 

11 Jepth measurements of well detail are from ground surface unless otherwise indicated. 

0 

i 

I 5 

y 

in rks: 

Height of Protective Casing Above Ground -----
Total Length of Protective Casing 

Height of Standpipe Above Ground 2.5' 

Depth to First Coupling _____________ _ 

Coupling Interval ----------------
.G) Total Length of Blank Pipe _;;l~o~•-----------

0 Type of Blank Pipe 2-1/2" Sch. 40 Box thread 

0 Length of Screen _;;1~5_' _______________ _ 

0 Type of Screen .006" f •re-slotted 

0 
@ 
0 
@ 

@) 
G 

0 
0 

Total Depth of Boring 

Type of Material 

Hole Diam. 6" 

loamy sand 

Depth to . Bottom of Screen 22.5' 

Type of Screen Filter medium-coarse sand 

Quantity Used 

Depth to Top of Filter 

Type of Seal 

6' 

bentonite pellets 

Quantity Used 2-1/2 gallons 

Depth to Top of Seal 4' 

----

Type of Seal Weight _______________ _ 

Quantity Used _________________ _ 

Depth to Top of Seal Weight Grouted to surface 

Type of Grout __ ....;:C:;.;;e=.:cm:.;.;e:;.;;n..:..t::.1/c....:b::c.e;;:c;n;.;;.t.=.o=..:..;.n.::.i.;:;t.;:;e ________ _ 

Grout Mixture 6:1 cement/bentonite by volume 
-------------------

@ Type of Protective Cas i nq ____________ _ 

Concrete Collar Mixture --------------



gnvtroDYne
enGlneers

ELL CONSTRUCTION DETAILS
Job No. 1735 Boring No. a

to f Installation 9/26/e2 Tine Started 9:0O a.m. Time Conpleted t.?o F m

c-nd Surface Elev. 479.2

I Jepth neasurements of well detail are from ground surface unless otherr^'ise indicated.

Height of Protective Casing Above Ground

Total Length of Protective Casing

Height of Standpipe Above Ground 2.6'

Depth to First Coupling

Coupling Interval

o
I

?

t:

l

Total Length of Blank Pipe 10'

lYpe of Blank Pipe 2-l/2" Sch. 40 box thread

Length of Screen I5"

lYpe of Screen .006" pre-slotted

Total Depth of Boring 22.5' Hol.e Diarn. 6"

lYpe of Haterial
Depth to Bottom of screen 22-5'

lype of Screen Pilter medium-coarse sand

Quantity Used

Depth to Top of Filter 6t

lype of Seal bentonite pellets

Quantity Used 2-l/2 gallons

Depth to Top of Seal

:ype of Seal Weight

3r

Quantity Used

Depth to ?op of Seal Weigh t Grouted to surface

lYpe of Grout

Grout Mixture

CementAentonite

6:] cement/bentonite by volume

lYpe of Protective Casing

Concrete Collar Mixture

1

etr, rks:



lgnYlroDYne,' enGlneer5 W ELL CONSTRUCT ION DETAI LS

9/26/82

Job No.

Tine Started
1735 Boring No.

Tirne Completed1 :30 p.m.

Grout Mixture 6:L cement/bentonite

by volume

5

atc of fnstallation
rc rd Surface EIev.

4 :30 m

481.0

I
I

lI Cepth neasurements of well detail are from ground surface unless othenrise indicated.

Height of Protective Casing Above Ground

Total Length of Protective Casing

Height of Standpipe Above Ground 3.2'
Depth to Pirst Coupling

Coupling Interval
Total Length of Blank Pipe 15',

Type of Blank Pipe 2-l/2" Sch. 40 box thtead

Length of Screen 15'

lYpe of Screen .006" pre-slotted

Total Depth of Boring 29' Hole Diam. 6"

lYpe of Material Gravel a:td coarse sand

Depth to Bottom of Screen 26.8'
Type of Screen Filter

Quantity Used

medium-coarse sand

Depth to Top of Filter 10'

I}pe of Seal bentonite pellets

Quantity Used 2-L/2' gallons

Depth to Top of SeaI

rYpe of Seal tleight

8r

Quantity Used

Depth to Top of Seal Weight Grouted to surface

lype of Grout cement,/bentonite

t
i.

gpe of Protective Casing

Concrete Collar l,lixture

i --l

rtl

ler rks:



IeirvrroDYne.ERGINEETS

rt of Installation q/)7 /e2

WELL CONSTRUCTION DETAILS
Job No. 1735

Tirne started 8:oo am

Boring No.

Time Completed

6
2:00 pm

:c rd Surface EIev. 491'8

tl tepth neasurements of well detail are from ground surface unless othenrise indicated.

Height of Protective Casing Above Ground

Total Length of Protective Casing 5'

Height of Standpipe Above Ground 1.6

Depth to First Coupling

Coupling Interval
T

24"

Total L€ngth of Blank Pipe 25'

lYpe of Blank Pipe 2-l/2" Sch. 40 box thread

Leng th of Screen 15'

fype of Screen .005 pre-slotted

Total Depth of Boring 38. 53 Hole Diam. 6"

Type of t'laterial
Depth to Bottom of Screen 38.4'

TyPe of Screen Filter medium coarse sand

Quantity Used

Depth to ToP of Filter 14'

lYPe of SeaI bentonite Pellets

Quantity Used 2-l/2 gallons

Depth to Top of Seal

lYpe of SeaI lJeight

Quantity Used

Depth to Top of SeaI weight Grouted to 2' of surface

Type of Grout cement,/Bentonite

Grout tlixture 6:1 Cement,/Bentonite by volume

Type of Protective Casing

Concrete Collar !.lixture

6" black pipe

6 :1 cement,/bentonite

I
I,

12'

i;!:,fil+;
i*l;

D

er rks:



APPENDIX C

AQUIFER TESTING



XEY TO APPENDIX C: AQUIPER TESTING

The diagram pictured on the aquifer testing data sheets does
not depict tle actual Procedure used, ES described in-Chapter
a. a more accurate representation aPPears in Pigure A-1.
ELtirrition of terms used on aquifer testing data sheets and
Figure A-I are as follows:

Ho = height of total water level rise at time zero

Ht = height of water Jevel at measurement timel

! = time in minutes

L = total screen ]ength

swL static water level



FIGURE A.I

DIAGRAM OF AQUIFER
TESTING PROCEDURE
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1)

, 2)

3)

4)

Project
tocation
Date /0' - Ea
Personnet /lAS - 07C

tlell or Borlng No-

R-Radius of tlell
L-Length of Scree

..s)
6)

7)

10)

/. /? (in. )

(fr.)o

lJeIl l-- R

Ground Surface

Static lJater
Level (SwL)

(fronr well detail sheet)

8) Static tlater level
(depth to Y.tcr)

//. ( '?0 c- (fr.)

9) Total lfell eJ . b/,f 7CO (ft. )

Baildotrn Data (frsn Test) - Record
Infornation in Minutes and Feet

y'ei/r, s/rl vo/utt,c : lot x /ad " -- /y'7.2C,.j

J
3o

(9
Q/ooo

n

r:

Readingi Time (Start)

Depth to l{ater
(After Baildown)

D3 (&"r)
2.)

D3-SWL-Ht
I'

HtlHo

I 4O- t't , , -l 2 tt.. 1 -tn 144o

2o tl o. so Dl //.333_ at o, / 7 o.o (o

3ti t2 .-f.4 3 D2 il.3s/ 
-

nz o. ld 0.0s
4-.i t3 6. 17 D3 tt g 2g- Hl o, /25 004
5 5ii t4 

'.77
D4 ,/. -? ?( ua o./o ilo

6 ,
L

ts e. 1g D5 //. 4 /7 as o.093 o.o,3

7 L td 3{, 17 D5, rl lJ7 Ho o.ol, o.tt 2
8 z>,t) tz 57.do D7 il.4y'8 H't. o. oS o.q^
9 <1,{ rB bo. 5o D8 it l{l xaoo4 o d/

lo u,. i rg r e9. do De t /5/ ug o.c4 0.0/
ll tto Dto Hto

l2 ttt Dtt H:,t

l3 ttz Dtz Htz

l4 trl Dtl Htl

rnih,^ Jr

.Tahe readings untll uell ls stablllzed, lf tlght rolls - test nly h GIoPPGC

prior to stabllizatlon ls ncccssary'
rrDlarcgsrd colr.urns 2 tnd 3 durlng balldourr tcst. They are for office caJculations'
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1')

2)

3)

a)

5)

6)

7l

rrbJcc
i,oerttonl)4r eg 5 {
Detc //) - /)- 3e
Pcrronnct t?45' OTe-

tlell or Borlng Xo. * 3
R.Radius of llcll /. /9 7
LrLcngth of screen t6 O
(fron well de

Statlc l{rter
(depth to uatcr!

9) Total l{ell JJ.7d 7ce6r.,
lO) Baildown Date (from Test! - Record

Information in Minutes and Fcct

ba,/tr: /0't /,*(": /y'7.ACi,3

Htt 0.0T 0l
oo 7-+rl.l C, OA

tcst any bc r topped

a r(

(in. )

(fr.)

l{ell l-- 8)

tail sheet)

Levcl /?,1r{y' V'c lct.

d
v)

R

Ground Surfacc

Static lJater
Level (SwL)

a)

e,t

oo o

j

/5 {,d sd 83 Dr.{ n 33
'Tekc rcadings untll vell lt tttblllrcd, lf tlgh
prlor to rtablllzetlon tB nccct.lr}.

t'Dltreoerd Colrsrnr 2 rnd t durlng belldovn tctt.

t rollr

A/

4t
I

J
+
+

I'
D3-SWL-Ht

3.tr
Ht/lloTine (start)

Depth to l{ater
(After Baildtown)

'DgReadingr

b l.z, l.or,I toO Do /C. s'8
Dr /l ./7 tstl. lg o.y'l2 tl o. ,8
D2 /1.4* H2 0.9 3 r.3 33 t2 o. 7C

( tgD3 /6 83 Hr o.sJ4 t3 /. J3
He o.3{ (. / 3D4 Moo5 t4 e oo
aso3i ct,l 2ts J '{< D5 /,/ 046

r',- l0D5, lq oY He o. 
^7

7 t5, /.73
n (9D7 /q.i? H7 0.e.3I t7 J.lo
onbna o,l89 ts 3 7"2
(1 AS

D8 14. 17
De lq ;l ag o. tlte 4 Zgl0

fi (t'luto o. l0ll tro 2,3(
a a3an o cIl2 rl://37
( e?Btz 0,Obl3 trz // s€

1{ ttr lb .93

Dro lq s{
Dtt rg.. d7

Drr /?-S 1

Dtz )?

TheY erc for office celculetions'
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r)
2)

3)

.)
5t

6t

7l

ProJ cct
tocrtlonJ a €45 mc
DttC /o' -?t
Personncl J- ro

frell R

Ground Surface

Static tJatcr
Leve I (SwL)

tlcll or Borlng No.

R.Radiug of lfcll

8, Static llater lrvcl
(depth to trater)

de lt
73

/ rr 7
L-Length of Scrccn /d, o
(frora vell detall rhcct)

(in.1
(ft.)

U.70 7te. (ft.)

?c .t

el, 7to (f t. )

I
u)

e)

l0t
Tote} tlcll
Baildown Data (fr6r Test) - Record
Information in llinutcs and Fcet

a)

o

b c,i /., /, t'/7'20u0

Readingi Tine (Start)

Deptlr to tlater
(Aftcr Baildown)

Dj ,t1\
2r.

Dg-SWLIHt
3rr

Htlllo

I toO Do /0. /3 b /,7,7 /.(c
2 tl 0.3.q Dr 10. o7 at J.3\ ('gc
3 t2 o.s8 Dz lc,75 Hz; tS c75
4 t3 L'r,70 D3 t0.93 at 3.c) (, 7{
5 t4 o.qg D4 /0. q ,- na /. 9,9 c 7/
6 ts c.g8_ D5 it.oo n5 /qn r h,
1 t6 t, /3 D5, tt oS H5, t.g) c.b4
B t7 t.J o D7 //./7 H7 173 c i..3_

9 ts i.4 7 DB //. J.{ Hs /,ts 0 L-c,

l0 te Ib7 De //..3 3 H9 l,57 r, q7
Ir tro t 97 Dro //. 4" nn /.4I r s-3

l2 tll I la Dtt / / .so Hrr t-40 c .5(

l3 tlz :. 3L Drz /t sg trtz /..32 t./s
1{ tlr J,7A Drr //. 6 7 'rt t.,/3 cf4

hinl lv

oo
I

I

6

(.'.

;f

oTekc rcadings untll vtll ll rtrbtll:ed, lf tlght rollr - tcst ray bc rtoppcd
prlor to rtablllrttlon .t neceDslry-

..Dlrreqard Colrsrnr 2 end 3 durtng balldovn tctt. They rrc for office celculations'
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I)
2)

3)

{)

5)

6)

7)

ProJcct
tocetlon

Pcrsonncl 445- O 7e-,

{ o
lfcll or Borlng llo.
X.-Radlus of ttcll
L-Leng th of Scrcen

DatC 0-/)-,9e d/
/. /q (in. )

(ft. )

ncll l-- R

Ground Surface

(fronr Yell detail shectl

B) static t{atcr t*ua /0, y'2 zoc- tt:--t
(depth to uater)

Total Tcll 13.93 7cc (rr.)
Baildoun Data (fron Test) - Record
Infornration in Hinutes end Fcet

9)

10)
Static lfatcr
Level (SwL)

oo o

?

if

Reading' Tine (Start)

Depth to llater
(Aftcr Baildown)

Ds ( {1\
2r.

D3-SWL'Ht
I'

Hrlrb

I toO Do7 (r -{ b J,77 /,ra
2 tl c.3 7 D] 9.qt \ t...f o c s'/
3 t2 053 D2 q 17 az /.J-{ a4i
4 t3 /'. 7 3 

-
D3 ?

.,
J 4 az /. c'9 (31

5 t4 /.c g oa 1.€o
DS b7
D5, 1. z,E

H4 0 ?1 (.<3
6 ts /. 7J- as o.)S O.r?7
7 Hs n,1.7 0 )4
8 t7 -? gg 

-
D7 9.Ss H7 0.sg o.)t

9 tg ?.a-{ -
DB I sS xe o sl c,ll

lo te /5.93 De 9.Sg Hg n.si 0;l
l1 tlo 3o.oo Dro .9 83 trto lt.Sl c.)l
l2 rD 39 .00 Drt I 93

Dtz

ttn/ sY c., I
l3 tlz Hlz

la ttl Dtt Htl

1e, a..'la5

.Teke rcedings untll vcll lr rteblllzed, It tlght rollr - test D'y b rtopped
prior to rtablllzetlon l3 nccctlrry.

.rDlrrrorrrr r-nlrnrnl 2 end 3 durlng brlldovn tctt. They lrc for officc crlculrtions'
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ProJcctt)
2t

3)

.)
s)

6)

7)

f/.n
'tocatlon ktes/ ,, ?a

tlcll or Borlng No.

R-Radlus of tlell
L-Length of scrcen /d, o
(fron uell detail shectl

Drtc /t'- ,?e
Pcrsonncl

tle lI

(in. )

(f t.,

R,

Ground Surfece

Static l{ttcr
Level (St{L)

8t Statlc Watcr level
(depth to uater)

Iotal tlell c
Baildown Data (frosr Test) - Rccord
fnfonnation 1n l{inutes and Fcet

Ilh'nq f

/9. /4 z rc trt.t

(ft. )

a:Io

e)

r0)

(

oo o

1 IE

Readingr Time (Start)

Depth to l{ater
(After Beildown)

D3

2.t
Dj-SBLIHt

3ti
Htltto

I toO Do i5, 7l rb 1,7 7 l.c G

2 tI o /7 DLI 7. ?3
D2 / (. c0
D3 /9.17

\ o,tS r,e3
3 t2 0 b7 nz n 49 o"l'7
4 t3 0.9 e \ o..3 I ( ll
5 t4 /. b0 D4 /t. 29 Ha c. t4 c,. ( t/

6 t5 i. /0 p5 /9,33
D5, t 9.J$-

Hs o. ts O,C S.

7 4 .q.e7 ae o.l3 0 cq',
I t7 /2.Oo D7 tk.Js' at o l1 r.( 5
9 rs et. oo DB t8.3-{ He n.l j ( (5

l0 t9,t/.oo De / 9.35 H9 n.tz r.0{
tl tto Dto llto

l2 tll Dtt Htt

13 ttz Dtz lllz
la tll Dtt Htl

.Take reedingr untll ycll lr tttblllzcd, lt ttght roltr - test Dry h rtopped
prior to rteblllzetlon .! nccctllr-}l.

irDlrrcgard Colrrrnt 2 rnd 3 durlng balldovn tttt. Thcy erc for office erJculrtions'
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r)
2t

3)

4)

ProJect
tocttlonJ: a)€ r n?r f
Drtc /0 - -.Pe 5)

6)

7)

8)

9)

10)

c

tlcll or Borlng !lo. rb
R-Radlus of llell /t?
L-Length of scrccn /rf d
(frorn well detail shcctl

Static wrter trvel A /. Jb (ft.)
(deptlr to uatcr)

Totll Well J9, ,f I (ft.)

Baildoun Data (fronr Test) - Record
Infornration in llinutes and Fcet

Pergonncl PN oro (in. )

(f t. )

llell l-- R

Ground Surfecc

Static l{ater
Leve1 (SwL)

lf
3
v)

oo o

a)

e/

7

Readingr Tine (Start)

Depth to water
(Aftcr Baildotm)

D3 f {..1)

2..
D3-St{L:Ht

3.r
Hl./rb

I toO Do /8,4q b 1.77 /.tc
2 t,r 0- 31 Dr /,1. 0 g utl,l8 0,79
3 t2 0.47 D2 t?. 33 H2 l, 13 0. 70

4 t3 o. (r?- 
-

D3 /9 4] H3 /. 91 o 0(.

5 t4n23 D4 /?,do H4 /, )(, L' G7

6 ts O.aA
t5' r /f

D5 /q, 7( H5 t..s' / osf
7 D5 )q 7? H5 /.tl7 o 53
8 t7 I32 D7 /q.?& H7 t 3l 0 /y
9 ts /.50 D8 Jo.oy' Hs /,J.?. o ,/4

lo t9 ). 7.,{ De 30. /7 He thq 039
ll YrE-

rD 
"1 

.3d
Dto 2 a.33 Hto' o.9 3 o.3 3

l2 ou Jo /t un 0.94 0.7c
l3 tlz A bS Dn So ::o Btz o,?C a;7
l4 tr3 J eg ot3 eo.?/ Hl3 o *s)- 0.la

t',n, r't h Jr r

.Tehe rcadlngr untll vcll 1l rteblllrcd, lf ttght rot'lr - tcst Day bG ltopped
prlor to tttblllzatlon .t ncc"BllrT'

(
I
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@)

-
F

I
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lI) Frojc.t
2)' Locatlon

3) Datc s)

6)

?)

ttell, or Borlng No.

R.Radlus of lfell
*/

)L'7 u
4) Personnel

Hell

co

L:Length of Screen
(from well detail shectl

8) Static wrter hvel
(depth to uatcr)

9) Total lrell
fO) Baildown Data (from Test! - Record

Information in l{inutes ud Peet

(in. )

(ft.)

(fr. )

(ft. )

l-- R

Ground Surfacc

St.tic water
Level (SwL)

lf

if
3o

(
- /ifo' oatn/i'il

Readingr Tine (Start)

Depth to l{ater
(After Baildotrn)

Dt (({)
2r.

Dg-SI{L-Ht
3.r

Ht/tb
I5 t,{ 4. tS DA{ ;o. , ? Hr.l O,13 o, /a
It' trs .S,s 7 D,s J/. Oo H

I f o.2a 0.0q
t7 t,t, (o. ho Diu e/- og Hn C,/9 0 0b5
t8 t rt 7, .,5-{ Dr', J t /JS H;t o,/3 O'0,{
tg trg 9. ae Dtc ll l07 Htt o .aQ 0 03
eo t i9 tl,7A Drc lt. I I En o. o-{ n. oJ
at t r, /lr,s g Dro.lt A3 Hi, o.o3 d. ol)
ee tat )D,,to Det J l. ,/ Hit o.oA n. 0.'t)

t D H

t D H

t D H--

t D H-

t D

t D B

{ t,

@

(..

'Takc readings until vell 1r rtablllzcd, lf tlght roila - test Dry h rtopped
prior to Etablllzatlon tE nec?aslry.

r'Dleregard Collsrns 2 rnd 3 durlng balldorn tc3t. They rrc for office calculations.
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Sonple Dr*e-

to/rs/ts

vlel l.
Nunber

l{ell Depth
(Feet Belcr
Ground Surface)

23.3

32.9

22.5

22.4

26.8

38.4

Top of Casing
(TC) Elevation

(Feet)

482.01

494.90

482.75

48r .8 2

484.19

493. 35

TABLE 1

WELL DATA

Stick-Up
Feet)

1.7

2.L

2,5

2.6

3.2

1.6

Groundwater
Elevation

(Feet)

473 .0

4'19.9

474.L

473.4

470,2

474.L

Date

6/L3/83

6/L3/e3

6/L3/83

6/L3/83

6/L3/83

6/L3/83

Ground
Elevation

(Peet)

480.3

492.8

480.3

47,9.2

48I .0

491 .8

t

2

3

4

5

El

se o



$"^7b DsU'

b/n/rs
TABLE 2

STATISTICAL REPRESENTATION OF' BACI(GROUND MONITORING WELL.I+2

Parameter

pt (units)

Specific conductance ( mhos)

TOC mg,/I

TOtl, ug,/I as ct:. (a)

Rep. I-

6.6

575

42

Rep. 2

7.3

550

30

870

Rep. 3

7.2

5'15

39

970

Bep. 4

7.3

575

34

910

Mean

7.t

568 .75

36.25

827 .5

Variance

o.113:

L56,25

28.23

33,492

NOTES:
(.)rh" blank value f,or Tott was 530 l)q/L. Ttre values shown are uncorreFted values'

& C o



SanTb D,*te

u/s/r:

c

o

(a)
Parameters

Ftl (uni Ls)

specific conductance

TG

Tolt lvs/t .s cI-) 
(")

Arsenic
Bariurn

Cadrnium
, Ctrrcnrium

Iron
Lead

llanganese

Mercury

Selenium

Si lver
Chloride

Cyanide

F luoride

(Umhos,/cm)

rhenols ryu1ll

Sulfate
Nitrate
Fecal coliform (counts/IOO mI)

Lindane (w/L)

Endrin (W/L)

Methoxychlor (W/L)

Toxaphene (W/L)

2,4-D (w/Ll
2,4,5-w (vg/L)

P.6ie36give:

cross Alpha

Gross Beta

Radium, t<>ta1

f ll,"ru.''.
. VrtlLtf-i,r) ,,r... i ,

TABLE 3

RESULTS OF AI'IALYSES

7.1

720

50

880

o. ot5
<o.05

<0. o01

ffi6
o. o02

<o. o20

0.0006

<o. oo2

<o. o0l

r0.8

WeIl # I well {i2 l{e}l f4 well t{5
(b)

(b)

2.12"
<0. o02

28

4.2
<2

<o. o023

<o. o09

<o. 053

<o. 33 3

<0.076

<0.028

7.t
575

36

827

0.007

<0.05

<0.001
0.004
o.L2

o. 001

0. 082

o. 0004

<0.002

<0.001

9.8
<5

I.45
<0.002

33

0.9
<2

<0.0023

<0.009

<0.053

<0.333

<0.076

<0.028

495

34

110

0-010
<o.05

<0. o01
0.001
o.07

0-001
<0.020

<0.0002

<0.002

<0. o01

4.9
<5

o.56
<o. oo2

30

r.1
<2

<0. oo23

<0.009

<0. 053

<0.333

<o. 076

<0. 028

6.75

475

30

48

0. oo4

<0.05

<o. ool
o. o03
0. 07

o.001
<0.020

<0.0002

<0. o02

<0.001

3.9
<5

L.26
<0.002

15

2.9
<2

<0. 0023

<0. o09

<0.053

<0. 333

<o.076

<o. 028

7.L

(b)

\

< 5.0

3 .8+l .4

I .0+0.4

picrocuries,/li ter
<4.0 <4 .O

4 .O+1.3 2.3+I.o

o.48+0.31 0.45+O.31

<4 .0

3.O+1.1

o.93+0.41

are w1 /l except es Yroterl

€F,r est-:tit s r-tre neatt of f ctrl-r: rePiicates
,; ',.- ),-:r.t r:a,;' 1.(.'ij ,.'a:: 1r'-) irg,rL. Tl:e ValueS Shov.';l .il-e il!:CC:'rr-:CteC vs'i tlc"S

ts
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s

t'Iell Depth
(Feet Belor
Ground Surface)

23. 3

32.9

22.5

22.4

26.8

lrj. 4

Top of Casing
(T€) Elevation

482 .01

494.90

482.75

48L.82

484. 19

493.35

TABLE 1

WELL DATA

2.L

2.5

2.6

3.2

1.6

Groundrrater
Elevatlon

a

Ground
Elevation

(Feet)

480. 3

492.8

480.3

479.2

481 .0

491 .8

o I'

SanP h D"<e

7/*rf rs

well
Ntunber

stlck-Up
et.) Feet)

t.7 469.8

474.9

470. 5

470,5

466.6

47L.4

Date

7 /28/83

7 /28/83

7 /28/83

7 /28/83

7 /28/A3

7 /28/83

)

I
a

3

4

5

6



ffi o

7.5

624.75

18.75

LLz.75

o

Varlance

a.0267

168.25

36.92

7004.9

9r,*pl, DcE

,/rr/ rs - TABLE 2

STATISTICAL REPREsENTATIoN Or BACIcRCUND IIONISORIDre WELL *2

Ep. I 8.oP. 2 ReP. 3 ReP. 4 UeanPrranr€ter

pH (units)

Specific Conductance (umhos)

Ttt rng;'I

TOIi, vg/L as at- (a)

7.5

613

24

190

7.5

624

13

34

7.3

619

24

180

7.7

643

14

47

llorEs. (a)The 
btarrk value for ToH was 13 vgll-. rhe values shown are uncorrected values.



Sa*ple D "le

o

o

7. s 
(b)

62s 
(b)

ls (b)

rr: (b)

<0.002

<o. 10

<0. o0r
o. 002

0. 15

0.00 3

o.377

o.2
<0.002

<0.001

9.8
<0.005

1.2
<0. 00 2

301

0.4s
<-2

<0.005

<0. 005

<0.005

<0.c5

<0. o5

<t. 005

7.2

510

t5

170

o.005

0.14

'8:881
0.61

0.002

0. 084

0.5

<0.002

<0.001
10

<0.005

0..
<0.0c2

]78

I .0s

<2

<0.005

<0.005

<0. 005

<0.05

<0. 05

<o.005

7.6

543

27

4,5O0

<0 .002

<0.10

'B:BBi
0.86

0.002

<0.020

o.2

<0.002

<0.00I

5.4
<0.005

(a)
Paraetars

;f, (untts)

speclfic oonductance (Ptros,/m)

lle1l tr2 reII lrt llell 15

reEIJ 1
REST'LTS OF rIBIYSES

,/r/rs

well tl
7.4

822

28

53

0. 005

<0. 1.0

<o. o01<0. ool
o.44

0.003

0.075

o.2

<0.002

<0.001

2r.0
<0.005

1.1

<o.002

230

7.7

.<2
<0.005

<o. o05

<0. oo5

<o. 05

<0.05

<0.005

TG

IoH - 
fal(w/L as Cl )'-'

Areenic

Baritu
CaA"i r5t
Chrcrtri tn
{[ron

Lead

t{anganese

HercurY

Seleniut
Si lver
Chloride

Cyanide

Fluoride
Pherrols

Sulfate
Nitaate
Fecal colifor:ro (cor.rrrts/loo n1)

Lindane lw/L)
En&in lw/Ll
l,tetlrorychlor lW/ll
loxatrfiene lw/Ll
2,4-D lg/ll
2,4,s-rP lw/Ll
Radloactive:

Groea Alpha

Grost Bet!
rladlrn, total
('t)vnru". are lr.;,/r exce!i: ds
/!.\:. r-.rrv. e.r:'lli: t-),,.' Lt,raI

l, r. i.i-:;rl;, r.,l:rj-. i''-. 1 T'r:l '.'

notei
()r f .)'.lI' r'trilf icites
'.- ;. :,.:.'I jt,c V!'.1 

"'C!: 
:f i:'*'

3.0a2

e.012
<1

5. Cr+4

J.313

4 .0+1

<2

i-o!i
3. O+l

24d

2.35

<2

<0. o05

<0.005

<0.005

<0.05

<0.05

<o.005

25+I1

24l3

8.0+1

s
a \r*(-\r::cteo values
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{F Scr*7b- Doir,

P/ r r/r,

O

t
Top of Casing
(TG) Elevation

(Fee t )

482.01

494.90

482.75

481.8 2

484. 19

493.35

TABLE 1

WEIL DATA

o
t

l{el1
Nunber

l{ell Depth
(Peet Belqr
Ground Surface)

23.3

32.9

22.5

22.4

26.8

38 .4

Stick-Up
(Feet)

r.7

2.L

2.5

2.6

3.2

Groundwater
Elevation

(Feet)

467.3

473.8

468.4

467.6

463.8

470. O

Date

8/L8/83

8/L8/83

8/L8/83

8/L8/83

8/L8/83

8/L8/83

Ground
Elevation

(Peet)

480.3

492.8

480.3

479.2

481 .0

491 .8

I

2

3

4

5

r, 6I



o# -].
,] o

Sarrp k D"te

r/y'r' TI\BLE 2

STATISTTCAL REPRESENTATION tr BACIGRCXJND I,IONII0RIT\E }TELL }2

Paraneter

pH (unlts)

Speciflc conductance ( mhos)

ToC mg/I

TOH, vg/L as Ct- (t)

Ren. I

6.6

600

'7 2-

!> G,c,

Rep. 2

6.2

700

7G

, r/\r-\. , \/V

Rep. 3

6.4

600

8*

-:;(/ c

Rep. 4

6.5

525

82-

l,5oo

ilean

6.4

531

?9..5

Varl.ance

o.0292

2,239

3 o.33

\) o87 35 ? , oLS

(a)
NOTES: The blank value for Tfi uas vS/L. The values shown are unctrrected values.

A.-r, -f 1"a,1 S *"S i \ .



Sa^ple )ote
Plrk

'r
Parureters (a)

1II (urits)
rpeclfic c.onductance ( pihos,/car)

T€
Torr lw/t as ct-) (")

Arsenic
Bariun

Q6drni g1
Chrodun,Iron

Lead

llanganese

Uercury

Selenium

Silver
Chl.oride

Cyanide

Fluoride
Phenols

Sulfate (as SOa)

Nitrate (as N)

Fecal. coliform (counts,/IOO nl)
Lj.ndane (W/L)

Endrin (W/L)

l{ethoxychlor (W/ll
Toxaphene (W/ll
2,4-D (W/Ll

2,4,S-TP (Vg/L)

Radioactive:

Gross Alpha

Gross Beta

I{adj.rn, tota}

TABLE 3

RESI,'LTS OF A}RLYSES

20+L2

3213

6+1

Irel1 tI HeII {12

5.4 5.4 
(b)

8oo 63r 
(b)

24 loE -18'

3-5 - \! o8?

<0.002 <0.002

<0.1 <0.1

<0.001_ - <0.o01

o. ,!f, 'o t o. d6d 
5t

<0.002 <0.002

0.095 0.426
0.0005 0.0004
<0.002 <o.002

<0.o0I <0.001

20 7.8
<0.005 <0.005

1.23 0.35
<0.002 <0.002

25 43

6.5 0.4
<5 <5

<0.002 <o.002

<o.003 <0.003

<0.006 <0.006

<0.04 <0.04

<0.01 <o.o1

<0.003 <0.003

t{elI 14 t{elL {15

t'

6.2
550

la5B
i, -l oc

<o.oo4

<0.1

<o. oo1 _

- 4.-o*
o.744

0. 006

0.082

0.0004
.cj. ooz

<0.001

3.5
<0.005

o.8I
<0.002

I-8

1.0
45

<0.002

<0.003

<0.006

<0.04

<o .01

<o.003

6.4

500

>r 70

l:Yo
<0.002

<0.1

'o'0912-. ot
0.230

0.002

0.089

0.0004

<0.002

<0. ool
3.4

<0.005

0.60
<0.002

<5

3.1
<5

<0 .002

<0.003

<0.006

<0.04

<0.01

<0.003

,

t

26a13

3213

7+l

29+I3

42!3

4+1.

t7!L2
18:3

4+1

tr fllrrr,,"= are ns./t except as noted
)"-'.,value repressnl-s -J:e n'ean of four replicates
'-'1ire bl-ank va]u.: fcr T[,i: r,c.:r f, Vg/t.lte va].ues sho'rn are uncorrected values
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WASTE

MANAGEIATNT PROGRAM

I*4r. Larry Colvi.n
SECO Products
Post Office Box 187
Vlashington, I"tO 63090

Dear Larry:

As described in my letter to you dated November 30, 1983, we discovered
an error in our sampling procedure which we believed may have been the
cause of the generally high reported values for TOH. We resampled the
monitoring wells again on Novembet ?2, 1983, sPecifically for TOH, but
used a corrected sampling procedure. The TOH results from these samples
confirmed our suspicions.

The iniCial values of TOH reported for samples collected Octobet 4,1982
were correct. AIt TOH data for samples collected June 13, July 28 and
Augmst '18, 1983, are invalid. The TOH data rePorted in the enqlosed
tables are valid, and come from samples collected on Novembet 22, 1983
rather than from the samples collected on october 28, '1983. Ihe ToH

data fcr samptes collected on Octobet 28, 1983 are invalj.d, and, there-
fore, are not included in this data report. On our next invoice we will
credit you for tlie three sets of lnvalid TOH data at the rate of S37.50
per sanple. Thls amounts to a total credit of $787.50.

I hope this Arror'has not caused you any inconvenience. If you have any
questions, please feel free to caII.

Sincerely,

Dona1d R. Monnot
Senior Hydrogeologist

DRI'1'r;5 g

Enclosu:--:s

I
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rb Sonple Doter;

/2/*/t3 * n/z{rs
t

TABLE 1

WELL DATA

WeIl
Ntu[ber

Well Depth
(Feet Belq
Grourd surface)

23. 3

32.9

22.5

22.4

26.8

38.4

Top of Casing
(T€) Elevation

(Peet)

482. OI

494.90

482.75

481 .8 2

484.19

493. 35

Stick-Up
(Feet)

L.7

2.L

2.5

2.6

3.2

1.6

Groundwater
EIe:ration

(Feet)

469.8

473.2

4'1L.8

47t-6

465.4

4'1L.L

Date

LL/22/83

LL/22/83

LL/22/83

LL/22/83

LL/22/83

lL/22/83

Ground
Elevation

(Feet)

480.3

492.8

480.3

4?9.2

48I.0

491 .8

I

2

3

4

5

6
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a
Sa*7le Dotes

to/*/rs * tt/*/rs
!

TABI,E 2

STATISTICAL REPRESENTATION Otr' BACI(GROUND I.IONITORIIG WELL {*2

Parant€ter

ill (unitg)

Speciflc conductance

TOC ng,/I

$ctH, w/L as Ct- (t)

Notes

( mhos)

Rep. I

?.8

780

76

Rep. .2

7.8

796

70. 3

Rep. 3

7 .85

8L5

69.3

Rep. 4.

't.6

84r

69.9

?a

ilean

7.76

808

7t.4

Varia_nce

o.009

516.5

9.67

o.6676a.54 a
6a

asamples collected Il/22/83
If not otherwise noted, samples were collected on lo/28/83

6
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TABLE 3 

RESULTS OF ANALYSESb 

(a) 
Parameters 

pH (uni ts) 

specific conductance (µmhos/cm) 

TOC 

TOH (µg/1 as Cl-) (d) 

Arsenic 

Barium 

Cadmium 
Chromium 
•Iron 

Lead 

Manganese 

Mercury (µg / 1) 

Selenium 

Silver 

Chloride 

Cyanide 

Fluoride 

Phenols 

Sulfate 

Nitrate 

Fecal coliform (counts/100 ml) 

Lindane ( µg/1) 

Endrin ( µg/1) 

Methoxychlor ( µg/1 ) 

Toxaphene ( µg/1) 

2,4-D (µg / 1) 

2,4,5-TP (µg/1) 

Radioactive: 

Groas Alpha 

Gross Beta 

(pCi/ 1) 

(pCi/1) 

Radimn, total (pCi / 1) 

(a) 

Well #1 

7.2 

911 

93.5 

39 

0.016 

<0.1 

<0.001 
0.005 

0.06 

<0.002 

0.10 

<0.2 

<0.002 

<0.001 

27 

<0 .005 

1.14 

<0.002 

30.0 

8.2 

<10 

<0.01 

<0 ·.03 

<0 .5 

<0.5 

<0.01 

<0. 01 

<2 

4+2 

3+1 

Well #2 

7.76c 

808c 

<0.002 

<0. 1 

<0 .001 
<0. 0 02 

<0.04 

<0.002 

0.09 

<0 .2 

<0.002 

<0.001 

7.0 

<0 .005 

0 .37 

<0.002 

5 2 .5 

0.7 

<5 

<0.01 

<0.03 

<0.5 

<0.5 

<0.01 

<2 

<3 

2+1 

1/alues are mg/1 except as noted 
(b) 

:ln.mples collected c,n 1 0/ 28/83 , except as noted . 
(c) 

?, .,_,p re s -=nts the mean i:::h,:>w:-1 o:-, T,ible 2. 
( C: i 

Well #4 

7.0 

571 

69.3 

38 

0.020 

<O.l 

<0.001 
0.004 
<0.05 

<0.002 

0.04 

<0.2 

<0. 002 

<0.001 

4.4 

<0.005 

0.67 

<0.002 

35.0 

3.8 

<5 

<0.01 

<0.03 

<0.5 

<0.5 

<0.01 

<0. 01 

<2 

4+2 

2+1 

Well #5 

7.75 

593 

61. 3 

130 

0.005 

<0.1 

<0.001 
0.002 
0.06 

<0.002 

<0.02 

<0.2 

<0 .00 2 

<0.001 

6.4 

<0.005 

0.64 

<0 .002 

30.0 

3.8 

<5 

<0.01 

<0.03 

<0.5 

<0.5 

<0.01 

<0.01 

11+6 

1 0+2 

3+1 
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Soco Products
P.O. Box 187
Olcl Hwy 100 Easr
Washrngton, MO 63090

JA IUARY 9, I98lr

WITED STATES EIWIRONi€NTAL PROTECTI0.I AGENCY
REGIO{ VI I
324 EAST ELE\ENTTI STREET
KAI-ISAS CITY, MISSOURI 6t+106

ATTENTICN: MR. DCN SA}.IDIFER

DEAR m. SAT.IDIFER:

ENCLOSED I5 OL,R I-ATEST GROTND WATER I'OiIITORING REPORT FOR 70/28/83. pLEASE
NOTE TFAT THE TOI-I RESULTS IN THIS REPORT ARE FROM TTE 1T/22/8' SA'.?LING. THETOI-I SA}IPLII.IGS TAKEN 10/28/83 WERE INCORRECTLY TAKEN.

ALSO, EIWIRODYNE ENGINEERS FIAS ADVISED uS ftAT THE OCTOBER 4, i982 TO; SAl4pLIr.GS
WERE CORRECT W-EREAS TIB JtNE 11, JULY 28 A^tD ATGUST 18, fggi sAr'{pLINGs pERE
INVALID.

THIS SAJ'4PLII{G ERROR SEEI'6 TO BE ]HE PROBLEM I./ITH RECEIVIT.IG HIGH TOI.I READINGS.I I,/ILL CALL YOU I-ATER THIS WEEK SO WE CA}{ DISCUSS RE-SAMPLII.IG OR WMTEVER I,EAIISTHE EPA REQUIRE TO RESOL\E THIS I}IFORTIAIATE SITI.JATIO!.

SINCERELYi I

SECO PRODTJCTS

€"lb
I.ARR N1'

I NEER}NG COORDII'{ATOR

LClSS

ENC.

l.


